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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
AB The present invention provides a process for producing a sur 
layer system comprising a subsbrat^; and a -a^-s^^jrAb-ii-sd ;Kor5{;"i a;y"';,-r (SA^^) anchored 

to its 'oO'^ The SAM is comprised by aryl or rigid alicyclic moiety species. 
The process comprises providing a polymorphic SAM anchored to the substrate, e.g., 
a conductor or semiconductor metal or compound, and thersaally treating the SAM to 
change from a first to a second structural form thereof. The invention also 
provides a thsrmolithog, process in which the thermal treatment is used to transfer 
a pattern to the SAM, which is then developed. IPCI B05D0001-18 [ICM, 7]; B05D0003- 
02 [ICS, 7] 

IPCR B05D0001-18 [I,C*]; B05D0001-18 [I, A]; B05D0003-02 [I,C*]; B05D0003-02 
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Surface phase transition 
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surface) 
Lithography 

(thermo-; patterning by thermal treatment of self- 
ssseTnbled SKonolayer anchored on substrate 
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Gold, uses 7440-62-2, Vanadium, uses 7440-67-7, Zirconium, uses 
12597-69-2, Steel, uses 22398-80-7, Indium phosphide, uses 

(siifostrate; patterning by thsrinal treatment of 

self-assenoblsd monolayer anchored on 

substrate surface) 
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AB A printable metal nanoparticle having a self-assambled ssonolayer (SM-J) 

composed of a compound containing a thiol (-SH) , isocyanide (-CN) , amino (- 
NH2), carboxylate (-C00) or phosphate group, as a linker, formed on the 
surface thereof, and a method for formation of a conductive pattern using the 
same are provided. The metal nanoparticles of an exemplary embodiment can be 
easily formed into a conductive film or pattern by a printing method, and the 
resulting film or pattern exhibits excellent conductivity which optimally may 
be adjusted if desired. Therefore, the resulting metal nanoparticles of can 
be used to advantage in the fields such as antistatic washable sticky mats, 
antistatic shoes, conductive polyurethane printer rollers, electromagnetic 
interference shielding materials, etc. 

ST self assembled crosslinked metal nanoparticle conductor film patterning 

IT Polyesters 

(aromatic; novel metal nanoparticle with self 

asssexRbled monolayers of crosslinking agents for 

forming large-area films or ultrafine patterns by printing) 

IT Films 

(elec. conductive; novel metal nanoparticle with self 

asssssbled ssionoisyers of crosslinking agents for 

forming large-area films or ultrafine patterns by printing) 

IT Electric conductors 

(films; novel metal nanoparticle with self asseffibled 
saonola.yars of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 

IT Polyethers 

(nitrile; novel metal nanoparticle with sslf 

assembled monolayers of crosslinking agents for 

forming large-area films or ultrafine patterns by printing) 

IT Conducting polymers 
Crosslinking agents 
Drying 

Electric conductors 
Electronic device fabrication 

!-feat treatment 
Ink-jet printing 
Nanoparticles 
Printing (impact) 
Printing (nonimpact) 

Sel f -as seaxblsd jRonolayers 
(novel metal nanoparticle with self assejsablsd 

sssionolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Amines 

Carboxylic acids 
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Isocyanides 

Phosphates 

Thiols 

(novel metal nanoparticle with self asssjsbled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Acrylic rubber 

(novel metal nanoparticle with self asseisbled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Butyl rubber 

(novel metal nanoparticle with self assembled 

laoriolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 

IT Epoxy resins 

(novel metal nanoparticle with self assembled 

sxionolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Fluoropolymers 

(novel metal nanoparticle with salf assaxsifoled 

SRonolaysrs of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Metals 
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monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Nitrile rubber 
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monolayers of crosslinking agents for forming large-area films 
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IT Phenolic resins 

(novel metal nanoparticle with self assembled 

laoRolaysrs of crosslinking agents for forming large-area films 

or ultrafine patterns by printing) 
IT Polyacetylenes 

(novel metal nanoparticle with sssif asissesxt-blsd 

suofxolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyamides 

(novel metal nanoparticle with self assesifoled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyanilines 

(novel metal nanoparticle with self assembled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 

IT Polybenzimidazoles 

(novel metal nanoparticle with self assembled 

monolayers of crosslinking agents for forming large-area films 

or ultrafine patterns by printing) 
IT Polycarbodiimides 

(novel metal nanoparticle with self assembled 

laojiolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polycarbonates 

(novel metal nanoparticle with self assembled 

svicjiiolay^srs of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyesters 

(novel metal nanoparticle with self assembled 
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sionolaysrs of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polymers 

(novel metal nanoparticle with self asssjsbled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyoxyphenylenes 

(novel metal nanoparticle with self asseisbled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polysiloxanes 

(novel metal nanoparticle with self assembled 

laoriolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 

IT Polythiophenylenes 

(novel metal nanoparticle with self assembled 

sxionolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyureas 

(novel metal nanoparticle with salf assaxsifoled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyvinyl butyrals 

(novel metal nanoparticle with self assembled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT Polyimides 

(polyamide-; novel metal nanoparticle with self 
assembled monolayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT Polyimides 
Polyketones 
Polysulf ones 

(polyether-; novel metal nanoparticle with self 
assssibled xaonolayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT Polyamides 
Polyethers 

(polyimide-; novel metal nanoparticle with ,se?!.f 
as5:ewi>led monolayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT Polyethers 

(polyketone-; novel metal nanoparticle with self 
assejsbled saonolayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT Acetals 

(polymers; novel metal nanoparticle with self 
o.^ ^ U-d isio^ic-iayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT Conducting polymers 

(polypyrroles ; novel metal nanoparticle with self 
■i4 4 -i : of crosslinking agents for 

forming large-area films or ultrafine patterns by printing) 
IT Polyethers 

(polysulf one-; novel metal nanoparticle with self 
oS.^'\- !. I !V*^^ '■^ of crosslinking agents for 

forming large-area films or ultrafine patterns by printing) 
IT Conauccmg polymers 

(polythiophenes; novel metal nanoparticle with self 
assembled monolayers of crosslinking agents for 
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forming large-area films or ultrafine patterns by printing) 
IT 9010-85-9 

(butyl rubber; novel metal nanoparticle with self 
asseaiblsd aujnolayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT 7440-05-3P, Palladium, properties 7440-06-4P, Platinum, properties 
7440-22-4P, Silver, properties 7440-50-8P, Copper, properties 
7440-57-5P, Gold, properties 

(nanoparticles; novel metal nanoparticle with self 
assenablsd snonolayers of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT 9003-18-3 

(nitrile rubber; novel metal nanoparticle with self 
asseaiblsd au>nolay®rs of crosslinking agents for 
forming large-area films or ultrafine patterns by printing) 
IT 68-12-2, Dimethylf ormamide, processes 14866-33-2, Tetraoctylammonium 

bromide 84540-57-8, Propylene glycol methyl ether acetate 88917-22-0, 
Dipropylene glycol methyl ether acetate 

(novel metal nanoparticle with self asseEtiblsd 

sionolaysrs of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT 62-53-3, Aniline, uses 69-72-7, Salicylic acid, uses 86-55-5, 

1- Naphthalenecarboxylic acid 92-67-1, 4-Aminobiphenyl 98-73-7, 
4-tert-Butylbenzoic acid 101-02-0, Triphenyl phosphite 103-82-2, 
Phenylacetic acid, uses 104-47-2, ( 4-Methoxyphenyl ) acetonitrile 
112-37-8, Undecanoic acid 112-57-2, Tetraethylenepentamine 115-89-9, 
Diphenyl methyl phosphate 124-07-2, Octanoic acid, uses 140-29-4, 
Benzyl cyanide 149-91-7, Gallic acid, uses 326-62-5, 

2- Fluorophenylacetonitrile 405-50-5, 4-Fluorophenylacetic acid 
471-31-8, Hydrazinecarboxylic acid 554-95-0, 1 , 3 , 5-Benzenetricarboxylic 
acid 555-21-5, 4-Nitrophenylacetonitrile 589-16-2, 4-Ethylaniline 
610-28-6, 2, 5-Dinitrobenzoic acid 626-22-2, 1 , 3-Phenylenediacetonitrile 
627-03-2, Ethoxyacetic acid 646-24-2, 1 , 9-Diaminononane 646-25-3, 

1, 10-Diaminodecane 706-03-6, 3- (Benzylamino) propionitrile 767-00-0, 
4-Cyanophenol 768-94-5, 1-Adamantanamine 787-70-2, 
4, 4 ' -Biphenyldicarboxylic acid 929-57-7, 1 , 6-Diisocyanohexane 
931-53-3, Cyclohexyi isocyanide 947-73-9, 9-Aminophenanthrene 
1067-47-6, 4- (Triethoxysiiyl) butyronitrile 107b-'/6-9, 

3- Anilinopropionitrile 1136-89-6, 1-Naphthyl phosphate 1138-80-3, 
Carbobenzyloxyglycine 1210-12-4, 9-Anthracenecarbonitrile 1460-16-8, 
Cyclohept&nsscarbossylic acid 1529-41-5, 3-Chlorobenzyl cyanide 
1571-33-1, Phenylphosphonic acid 1638-86-4, Diethyl phenylphosphonite 
1760-24-3, N- [3- (Trimethoxysilyl ) propylethylenediamine 1779-48-2, 
Phenylphosphinic acid 1852-04-6, Undecanedioic acid 1947-00-8, 

6- (Carbobenzyloxyamino) caproic acid 1989-33-9, 9-Fluorenecarboxylic acid 
2046-18-6, 4-Phenylbutyronitrile 2510-86-3, Ethyl phenyl phosphate 
2768-31-2, Benzyl diethyl phosphite 2769-64-4, Butyl isocyanide 
2783-17-7, 1, 12-Diaminododecane 2856-63-5, 2-Chlorobenzyl cyanide 
2920-38-9, 4-Biphenylcarbonitrile 2946-61-4, Dimethyl phenylphosphonite 
3069-29-2, N- ( 2-Aminoethyl ) -3-aminopropylmethyldimethoxysilane 
3069-30-5, 4-Aminobutyltriethoxysilane 3544-25-0, 4-Aminobenzyl cyanide 
3663-44-3, 3-Aminopropylmethyldimethoxysilane 3853-11-4, 
3, 4-Dif luoroaniline 4420-74-0, 3-Mercaptopropyltrimethoxysilane 
4712-55-4, Diphenyl phosphite 4942-47-6, 1-Adamantaneacetic acid 
5424-27-1, (4-Aminobenzyl)phosphonic acid 5581-75-9, 6-Phenylhexanoic 
acid 6373-50-8, 4-Cy;:iM-.^^-;ylaniiiK«j 7188-38-7, tert-Butyl 
isocyanide 7400-08-0, 4-Hydroxycinnamic acid 7447-39-4, Cupric 
chloride, uses 7498-57-9, 2-Naphthylacetonitrile 7761-88-8, Silver 
nitrate, uses 13621-47-1 13820-53-6, Disodium tetrachloropalladate 
14191-95-8, 4-Hydroxybenzyl cyanide 14542-93-9, 1 , 1 , 3 , 3-Tetramethylbutyl 
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isocyanide 14814-09-6, 3-Mercaptopropyltriethoxysilane 16225-26-6, 
3 , 5-Di-tert-butylbenzoic acid 16903-35-8, Hydrogen tetrachloroaurate 
16941-12-1, Dihydrogen hexachloroplatinate 17176-77-1, Dibenzyl 
phosphite 17722-17-7, 4 ' -Chloro-2-cyanoacetanilide 18638-99-8, 
3, 4, 5-Trimethoxybenzylamine 19472-74-3, 2-Bromophenylacetonitrile 
19694-02-1, 1-Pyrenecarboxylic acid 19812-93-2, 
4 ' -Hydroxy-4-biphenylcarbonitrile 19924-43-7, 

(3-Methoxyphenyl) acetonitrile 22364-68-7, 2-Methylbenzyl cyanide 
29138-97-4 31001-77-1, 3-Mercaptopropylmethyldimethoxysilane 
34698-41-4, l-Aminoindan 34967-24-3, 3 , 5-Dimethoxybenzylamine 
35193-63-6, 1 , 1 ' -Binaphthyl-2 , 2 ' -diyl hydrogen phosphate 40665-68-7 

40817-08-1, 4 ' -Pentyl-4-biphenylcarbonitrile 41122-70-7, 

4 ' -Hexyl-4-biphenylcarbonitrile 51632-29-2, 3-Phenoxyphenylacetonitrile 
55161-63-2, Mercaptomethylmethyldiethoxysilane 58698-89-8, 
3- (Triethoxysilyl ) propyl isothiocyanate 59649-56-8, 2, 3-Diaminophenol 
61540-35-0, Cyanomethyl N, N-dimethyldithiocarbamate 65463-54-9 
70411-42-6, m-Aminophenyltrimethoxysilane 

(novel metal nanoparticle with self assembled. 

aiORolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT 16404-34-5P 

(novel metal nanoparticle with self assembled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 
IT 302-01-2, Hydrazine, uses 7722-84-1, Hydrogen peroxide, uses 
16940-66-2, Sodium tetrahydroborate 

(novel metal nanoparticle with self assembled 

monolayers of crosslinking agents for forming large-area films 

or ultrafine patterns by printing) 
IT 108-78-lD, Melamine, polymer 9002-84-0, Polyethylenetetraf luoride 

9002-89-5, Polyvinyl alcohol 9003-17-2, Polybutadiene 9003-17-2D, 
Polybutadiene, hydrogenated 9003-28-5, Polybutene 9003-31-0, 
Polyisoprene 9003-31-OD, Polyisoprene, hydrogenated 9003-53-6, 
Polystyrene 9003-55-8, Styrene-butadiene copolymer 9003-55-8D, 
Styrene-butadiene copolymer, hydrogenated 9010-79-1, Ethylene-propylene 
copolymer 9011-14-7, Polymethyl methacrylate 9016-80-2, 
Polymethylpentene 9078-70-0, Polypentene 25014-12-4, 
Polymethacrylamide 2506 7-58-7, Acetylene polymers 25068-01-3, 
Ethylene-butadiene copolymer 25190-62-9, Poly ( 1 , 4-phenylene ) 
25212-74-2, Poly (thio-1 , 4-phenylene) 25233-34-5, Thiophene polymer 
26009-24-5, Poly ( 1 , 4-phenylene-l , 2-ethenediyl ) 26009-24-5D, 
Poly (1, 4-phenylene-l, 2-ethenediyl) , alkoxy derivs. 36630-93-0 
42441-75-8D, Heptadiene, homopolymers 91201-85-3, Polyisothianaphthene 
104934-50-1, Poly (3-hexyl) thiophene 126213-51-2, PEDOT 

(novel metal nanoparticle with self assembled 

monolayers of crosslinking agents for forming large-area films 
or ultrafine patterns by printing) 



L31 ANSWER 2 OF 60 HCA COPYRIGHT 2011 ACS on STN 

AN 146:345306 HCA Full-text 
ED Entered STN: 12 Apr 2007 

TI Chemical force microscopy for hot-embossing lithography 

release layer characterization 
AU Cameron, Neil S . ; Ott, Arnaud; Roberge, Helene; Veres, Teodor 
CS Industrial Materials Institute, National Research Council Canada, 

Boucherville, QC, J4B 6Y4, Can. 
SO Soft Matter (2006), 2(7), 553-557 

CODEN: SMOABF; ISSN: 1744-683X 
PB Royal Society of Chemistry 
DT Journal 
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CC 66-5 (Surface Chemistry and Colloids) 

AB The authors employed variable temperature chemical force microscopy (VT-CFM) 
using tips silanized with four different hydro- and hydrof luoroalkyl seif- 
assejnbling monolayers (SAMs) interacting with a thin-film of poly (cyclic, 
olefin) , (PCO) to model the hot-embossing stamp-polymer interaction over a 
temperature range spanning the glass transition of the PCO. 
ST hot embossing lithog release layer characterization 

chem force microscopy; stamp polymer interaction hot embossing 
lithog chem force microscopy 
IT Atomic force microscopy 
Glass transition 

Seif-assejsbled monolayers 
Simulation and Modeling 

(chemical force microscopy for hcfc-embossing lithog. 
release layer characterization) 
I T .Lithography 

(nanoimprint, hot. embossing; chemical force microscopy for 
hot-embossing release layer characterization) 

IT 5283-66-9, n-Octyltrichlorosilane 78560-44-8, 

1,1,2, 2-Tetrahydroperf luorodecyltrichlorosilane 78560-45-9, 
1, 1, 2, 2-Tetrahydroperf luorooctyltrichlorosilane 149838-19-7, 
3- (Heptaf luoroisopropoxy)propyltriethoxysilane 351376-50-6, Zeonor 750R 
(chemical force microscopy for hot-embossing lithog. 
release layer characterization) 
IT 7440-21-3, Silicon, properties 

(wafer; chemical force microscopy for hot-embossing 
lithog. release layer characterization) 
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AU Wang, Yihong; Song, Wei; Zhou, Jie; Ning, Gu; Wesche, K. D. 
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CC 66-4 (-^ .v^ Chemistry and Colloids) 

AB A ■■ >.v ^ isiorioiavers ( ^^Ahs ) of ( 3-mercaptopropyl ) trimethoxysilane (3- 

MPT) chemisorbed on silver surrace was chemical modified bv l~octadecanethiol 
(C18H3/^H) (to form - - mixed- > (SAMM)) and the co-polymer 

of N-vinylcarbazole and Me methacrylate ester to form complex self -assemblied 
film (CSAF) . The combinative state of interface between SAMs (or SAMM) and 
co-polymer were characterized by dynamic mech. therissaj, anal. (DMTA) . The 
thickness of film on Ag was characterized by XPS. Cyclxc. voltammetry (CV) 
measurements in 10% NaOH aqueous solution with the silver surface and covered 
with film indicated that 3-MPT SMts modified with C18H37SH and then with co- 
polymer have higher capability against oxidation 
ST silver complex self asseasbled monolayer 

super thin barrier; mercaptopropyltrimethoxysilane complex self 

assembled monolayer film silver barrier; octadecanethiol 

complex self assessblsd s&onolayer film silver 

barrier; Me methacrylate copolymer complex self assembled film silver 
barrier; vinylcarbazole copolymer complex self assembled film silver 

barrier 
IT Cyclic voltammetry 

1 f -a.r ?:«;K!bled monolayers 

Thickness 

(preparation and study of complex sslf-assesifoled film as 
super-thin barrier on silver) 

IT Oxidation 

(resistance to; preparation and study of complex self-assembled film as 
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super-thin barrier on silver) 
IT T'l'-^i I analysis 

(thermomech . ; preparation and study of complex self-assembled film as 
super-thin barrier on silver) 
IT 2885-00-9, 1-Octadecanethiol 4420-74-0, 

(3-Mercaptopropyl) trimethoxysilane 7440-22-4, Silver, properties 
27235-32-1, Methyl methacrylate-N-vinylcarbazole copolymer 

(preparation and study of complex self-assembled film as super-thin barrier 
on silver) 
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TI Tharaial effect on the voltammogram of 

7-f errocenycarbonyloxy-l-heptanethiol self -assembled 

monolayer 
AU Rahman, M. M. ; Jeon, I. C. 

CS Laboratory of Interface and Surface Science, Department of Chemistry, 
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Section cross-reference ( s ) : 29, 66 

AB The voltammetry of self -assembled siosiolayers (SAMs) of 7-f errocenycarbonyloxy- 
1-heptanethiol (FcC02 (CH2 ) 7SH) was studied as a function of temperature Such 
SAMs; are, when oxidized, susceptible to loss of ferrocene via nucleophilic 
attack, but at temps, only just above room temperature, there is an 
accelerated loss of ferrocene from the chain termini, an increase in the 
capacitance of the layer in its reduced state and a pos. shift in the El/2 
value is observed A comparison between these data and the effects of multiple 
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scans recorded at room temperature suggests that there is a reorientation, 
induced at slightly elevated temps., which is associated with the ferrocene 
ester linkage at the chain terminus and vjhich apparently renders ferrocene 
more susceptible to nucleophilic attack. With the increasing of temperature, 
the loss of ferrocene (terminal) is accelerated, due to the capacitances and 
permeability of the SisM layers. The pes. shift of the El/2 value is harder to 
interpret but may result because the ferrocene is in more intimate contact 
with the layer and is placed in a more hydrophobic, less polar environment. 
Other possible influences on the shift of El/2 are discussed. This work 
confirms that electroactive terminal groups can provide information on the 
microenvironment at the STM /electrolyte interface through variations in 
current and potential. 

ST thsrsffial effect voltammetry f errocenycarbonyloxy heptanethiol 
.-: 3;5.5-=i;F5.oled nionoiayer 

IT Temperature 

(effect in cyclic voltammetry of 

f err oceny car bony loxyheptanethiol self-assesabled 
iftor^olayer on gold) 
IT Cycl.^.c voltammetry 

(thermal effect on cyolxc voltammetry of 

f errocenycarbonyloxyheptanethiol self-asseiiibled 

iffionolaysr on gold) 
IT Electrodeposits 

(underpotential; thermal effect on cyclic 

voltammetry of f errocenycarbonyloxyheptanethiol self- 
assembled saonolayer on gold) 
IT 167166-47-4, 7-Ferrocenycarbonyloxy-l-heptanethiol 

(thsnsial effect on cyclic voltammetry of 

f err ocenycar bony loxyheptanethiol self -assembled 

monolaysr on gold) 
IT 7440-57-5, Gold, uses 

(thermal effect on cyclic voltammetry of 

f err oceny car bony loxyheptanethiol sel.f-assej»\bled 

monolayer on gold) 
IT 7601-90-3, Perchloric acid, uses 

(thsrisal effect on cyclic voltammetry of 

f err oceny car bony loxyheptanethiol self-assesnbled 

Tsonolaysr on gold in solution of) 
IT 7440-50-8, Copper, uses 

(underpotential deposit; thermal effect on cyclic 

voltammetry of f errocenycarbonyloxyheptanethiol self- 
assembled jnonolayer on gold) 
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CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 

AB The fabrication of nanometer size structures and complex devices for 

microelectronics is of increasing importance so as to meet the challenges of 
large-scale com. applications. Soft lifchog. typically employs elastomeric 
polydimethylsiloxane (PDMS) molds to replicate micro- and nanoscale features. 
However, the difficulties of PDMS for nanoscale fabrication include inherent 
incompatibility with organic liqs. and the production of a residual scum or 
flash layer that link features where the nano-structures meet the substrate. 
An emerging technol. advanced technique known as pattern replication in non- 
wetting templates (PRINT) avoids both of these dilemmas by utilizing 
photocurable perf luorinated polyether (PFPE) rather than PDMS as the 
elastomeric molding material. PFPE is a liquid at room temperature that 
exhibits low modulus and high gas permeability when cured. The highly 
f luorinated PFPE material allows for resistance to swelling by organic liqs. 
and very lo\ a'^.xw energies, thereby preventing flash layer formation and 
ease of separation of PFPE molds from the substrafces , These enhanced 
characteristics enable easy removal of the stamp from the molded material, 
thereby minimizing damage to the nanoscale features. The authors describe 
that PRINT can be operated in two different modes depending on whether the 
objects to be molded are to be removed and harvested (i.e. to make shape 
specific organic particles) or whether scum free objects are desired which are 
adhered onto the si±istrate (i.e. for scum free pattern generation using 
imprint lithog. ) . The former can be achieved using a non-reactive, low 
surface energy stibstrate (PRINT: particle replication in non-wetting 
templates) and the latter can be achieved using a reactive, low surface energy 
substrate (PRINT: pattern replication in non-wetting templates) . The authors 
show that the PRINT technol. can been used to fabricate nanoparticle arrays 
covalently bound to a glass substrate with no scum layer. The nanometer size 
arrays were fabricated using a PFPE mold and a s«i f -asserobled monolayer ( SAM) 
fluorinated glass substrate that was also f unctionalized with free-radically 
reactive SAM methacrylate moieties. The molded polymeric materials were 
covalently bound to the glass substrate through therssal curing with the 
methacrylate groups to permit three dimensional array fabrication. The low 
surface energies of the PFPE mold and fluorinated glass substrate allowed for 
no flash layer formation, permitting well resolved structures. 

ST soft Ixthog perf luorinated polyether mold PRINT technol; 

nanoimprint Ixt.hog perf luoropolyether mold 3D nanoparticle array 
glass bound; hot embossing lithog per f luoropolyether 
mold nanoparticle array glass bound 

IT Nanoparticles 

Self-asssaibled saonolayers 
Surface energy 

(fabrication of 3D nanoparticle arrays covalently bound to 
f unctionalized glass substrate by nanoimprint lithog 
. using perf luoropolyether mold) 
IT Contact angle 

(fluorinated glass f unctionalized with reactive SAM 

methacrylate moieties for fabrication of bound 3D nanoparticle arrays 

by nanoimprint lithog. using perf luoropolyether mold) 
IT Lithography 

(nanoimprint ; nanoimprint lithog. f abr icat ion of 3D 

nanoparticle arrays covalently bound to glass ^ using 

perf luoropolyether mold) 
IT . >.t Ov, 1. ..o plates 

(nanoimprint; preparation of perf luoropolyether mold for nanoimprint 

ixr.x5iaa, fabrication of 3D nanoparticle arrays covalently bound 

to glass suDstrate) 
IT Polyethers 

(perfluoro, diols, reaction products with isocyanatoethyl methacrylate; 
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fabrication of 3D nanoparticle arrays covalently bound to glass 

substrat© by nanoimprint lithog. using 

perf luoropolyether mold) 
IT Fluoropolymers 

(polyether-, perfluoro, diols, reaction products with isocyanatoethyl 

methacrylate; fabrication of 3D nanoparticle arrays covalently bound to 

glass substrate by nanoimprint lithog. using 

perf luoropolyether mold) 
IT 7351-61-3D, 3-Trichlorosilyl propylmethacrylate, glass-bound, reaction 
product with poly (trimethylolpropane triacrylate) 220791-24-2D, 
(Trichloroperf luorooctyl) silane, glass-bound 

(fabrication of 3D nanoparticle arrays covalently bound to 

f unctionalized glass substrate by nanoimprint lithog 

. using perf luoropolyether mold) 
IT 36446-02-3DP, Poly (trimethylolpropane triacrylate), reaction product with 
fluorinated glass bound trichlorosilyl propylmethacrylate 

(fabrication of 3D nanoparticle arrays covalently bound to 

f unctionalized glass 4x1^3' t'iJ.v. by nanoimprint lithog 

. using perf luoropolyether mold) 
IT 947-19-3, a-Hydroxy ^-v \^ I phenyl ketone 

(methacrylate end-capping of perf luoropolyether diol followed by 

photocuring to form crossiinKed network for fabrication of nanoimprint 

lithog. mold) 

IT 30674-80-7D, reaction product with perf luoropolyether diol 

(mold; nanoimprint lithog. fabrication of 3D nanoparticle 
arrays covalently bound to glass siibstrate using 
perf luoropolyether mold) 
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AB Novel =; =; ^ Iv^vi l^^Y>^■i were obtained on Ag using 4 , 7-diazaheptyl- 

trimethoxy-silane (SiN) and vinyl-trialkoxy-silane (SiVA, where the alkyl 
group is 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 4 8, 51, 5 4, 5 7, 60-eicozaoxa- 
hexaheptaconan) . Thus modified metal surface v/as protected against 
electrooxidn . A densely packed monolayer remained stable and did not desorb 
from the Ag electrode on the potential cycling. The structure of SiN and SiVA 
as well as their complexes with Li+ cations were calculated and visualized by 
the AMld and PM5 semi-empirical methods. 

ST diazaheptyltrimethoxysilane vinyltrialkoxysilane adsorbed silver 
electrochem inactive self assejnbled monolayer 

IT Adsorbed substances 

(electrochem. oxidation of silver and effect of 

diazaheptyltrimethoxysilane and vinyltrialkoxysilane adsorbates) 

IT Formation enthalpy 

(of diazaheptyltrimethoxysilane and vinyltrialkoxysilane on and their 
lithium complexes and of diazaheptyltrimethoxysilane and 
vinyltrialkoxysilane on coordinated and chemical bonded to silver) 

IT Chemisorption 
Complexation 

(of diazaheptyltrimethoxysilane and vinyltrialkoxysilane on silver) 
IT Oxidation, electrochemical 

(of silver and effect of diazaheptyltrimethoxysilane and 

vinyltrialkoxysilane adsorbates) 
IT Cyclic voltammetry 

(of silver electrode with and without modification with 

diazaheptyltrimethoxysilane in propylene carbonate containing LiC104) 
IT Chemically modified electrodes 

(silver modified with diazaheptyltrimethoxysilane) 
IT Order 

Sslf-asssstsbled stionolayers 

(well-ordered sslf-asseaibled. naonolayers 

of diazaheptyltrimethoxysilane and vinyltrialkoxysilane on silver with 
electrochem. inactivity and protection of silver against electrochem. 

oxidation) 
IT 917950-37-9 

( S i VA ; well-ordered s « 1 f - a s s ® ifs-b 1 ed 

> -v^.^ on silver with electrochem. inactivity and 
protection of silver against electrochem. oxidation) 
IT 1760-24-3D, lithium complexes 7439-93-2D, Lithium, complexes with 

diazaheptyltrimethoxysilane and vinyltrialkoxysilane on 917950-37-9D, 
lithium complexes 

(heat of formation on silver) 
IT 7440-22-4, Silver, uses 

(well-ordered self-assembled monolayers 

of diazaheptyltrimethoxysilane and vinyltrialkoxysilane on silver with 
electrochem. inactivity and protection of silver against electrochem. 

oxidation) 
IT 1760-24-3 

(well-ordered so"' t- > uo i •> v 

on silver with electrochem. inactivity and protection of silver against 

electrochem. oxidation) 
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TI Mapping molecular orientation of pentacene on patterned Au surface 
AU Hsu, Y. J.; Hu, W. S . ; Wei, D. H.; Wu, Y. S . ; Tao, Y. T. 
CS National Synchrotron Radiation Research Center, Hsinchu, 30076, Taiwan 
SO Journal of Electron Spectroscopy and Related Phenomena (2005) , 

144-147, 401-404 

CODEN: JESRAW; ISSN: 0368-2048 
PB Elsevier B.V. 
DT Journal 
LA English 

CC 66-J (Ku.r.tace Chemistry and Colloids) 

AB With a photoemission electron microscope, the authors studied the orientation 
ot pentacene films deposited on Au surface that was patterned with self- 
^--^ V ^.^ ( ^ ) Organic thiols X(CH2)nSH- with X = -COOH or -Me 

and an arojaatxc: thiol; served as alignment layers to control the orientation 
of pentacene mols. ther-ii;:: j. av deposited on top of the SAM . According to the 
PEEM images and near-edge x-ray absorption fine structure spectra, a SM€ 
exposing a nonpolar Me group, a terphenyl group or a polar carboxyl group all 
induced perpendicular alignment of the pentacene moiety, in contrast with 
parallel alignment on a bare Au surface. 
ST pentacene orientation thiol self assesabled 

monolayer patterned gold svsrfac© 
IT Thiols, properties 

(aryl; mapping mol. orientation of pentacene on Au 
surface patterned with thiol self-assesabled 

iKor.olayers using photoemission electron microscopy and NEXAFS 

spectra) 
IT Molecular orientation 
NEXAFS spectra 

Self-ass eai-b led sson o 1 ay e r s 
(mapping mol. orientation of pentacene on Au surface 
patterned with thiol self-asiSSBJixied 

jnonolayers using photoemission electron microscopy and NEXAFS 
spectra) 
IT Thiols, properties 

(mapping mol. orientation of pentacene on Au surface 
patterned with thiol sslf-assessblsd 
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sionolaysrs using photoemission electron microscopy and NEXAFS 
spectra) 
IT Phenols, properties 

(thiophenols; mapping mol. orientation of pentacene on Au 
surface patterned with thiol self-asssisbled 

oionolayers using photoemission electron microscopy and NEXAFS 
spectra) 

IT 135-48-8, Pentacene 7440-57-5, Gold, properties 78540-82-6, 
[1,1':4',1'' -Terphenyl ] -4-methanethiol 

(mapping mol. orientation of pentacene on Au surface 
patterned with thiol self -assembled 

saonoiaysrs using photoemission electron microscopy and NEXAFS 
spectra) 
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TI The geometry of nanometer-sized electrodes and its influence on 

electrolytic currents and metal deposition processes in scanning tunneling 

and scanning electrochemical microscopy 
AU Sklyar, Oleg; Treutler, Thomas H . ; Vlachopoulos , Nikolaos; Wittstock, 
Gunther 

CS Carl von Ossietzky University of Oldenburg, Institute of Pure and Applied 
Chemistry and Institute of Chemistry and Biology of the Marine Environment 
(ICBM), Oldenburg, D-26111, Germany 

SO Surface Science (2005), 597(1-3), 181-195 
CODEN: SUSCAS; ISSN: 0039-6028 

PB Elsevier B.V. 

DT Journal 

LA English 

CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 56, 66 

AB Electrodes with an effective radius of .apprx.lO nm were produced by a 

combination of electrochem. etching, electrophoretic deposition of polymer, 
and heat curing. Their size and stability were characterized by cyclic 
voltammetry. They were then used in combined electrochem. scanning tunneling 
microscopic (ECSTM) and scanning electrochem. microscopic (SECM) expts. In an 
extension of an earlier report, electrochem. surface modification approaches 
are reported here. They comprise the local electrochem. removal of a self- 
ai s'^.-sibiecS viciay-sr (SAM) of dodecanethiol on flame-annealed Au by an 
electrochem. desorption procedure. The possibility of local electrochem. 
deposition is demonstrated by positioning a nanoelectrode 0.5 nm above a 
surface and switching off the distance regulation while performing an 
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electrodeposition of Pt at the tip. The growing deposit bridges the tip- 
sample gap. If the distance regulation is switched on after 1 ms, the Pt 
junction is disrupted leaving a Pt nanodot at the sample surface. The dot was 
characterized by ECSTM expts. after solution exchange. Digital simulations by 
the boundary element method (BEM) provide a quant, description of Faraday 
currents in nanoelectrochem. assemblies. A software tool was created that can 
accept arbitrary geometries as input data sets. The flexibility of the 
simulation strategy was demonstrated by the calcn. of local current densities 
during Cu electrodeposition on a smooth electrode in the presence of an ECSTM 
tip close to the surface. The current densities deviate <1% from those in the 
absence of tip if the average c.d. is kept <1 (iA cm-2 . SECM approach curves 
for nanoelectrodes were also calculated 
ST geometry nanoelectrode effect current metal deposition electrochem STM 
SECM 

IT Current density 

(calcn. local current densities during Cu electrodeposition on smooth 

electrode in presence of ECSTM tip close to surface) 
IT Electrodeposition 

(digital simulation of calcn. local current densities during Cu 

electrodeposition on smooth electrode in presence of ECSTM tip close to 

IT Simulation and Modeling 

(digital; local current densities during Cu electrodeposition on smooth 

electrode in presence of ECSTM tip close to surface) 
IT Scanning tunneling microscopy 

(electrochem.; geometry of nanometer-sized electrodes and its effect on 

electrolytic currents and metal deposition in scanning tunneling and 

scanning electrochem. microscopy) 
IT Desorption 

(electrochem.; of dodecanethiol self-asssasbled 

aionolaysr of dodecanethiol on flame-annealed Au and geometry of 
nanoelectrodes and its effect on electrolytic currents and metal 
deposition in scanning tunneling and scanning electrochem. microscopy) 

IT Scanning electrochemical microscopy 

(geometry of nanometer-sized electrodes and its effect on electrolytic 
currents and metal deposition in scanning tunneling and scanning 
electrochem. microscopy) 

IT Microelectrodes 

(nanoelectrodes; geometry of nanometer-sized electrodes and its effect 
on electrolytic currents and metal deposition in scanning tunneling and 
scanning electrochem. microscopy) 

IT Cyclic voltammetry 

(of cone-shaped ultramicroelectrodes produced by etching and 
electrophoretic coating and hsat curing in sulfuric acid 
solution containing Ru(NH3)6C13) 

IT Self-assejBbled sionolaysrs 

(of dodecanethiol seif-assenibied. lEonoiayer 

of dodecanethiol on flame-annealed Au and geometry of nanoelectrodes 
and its effect on electrolytic currents and metal deposition in 

scanning tunneling and scanning electrochem. microscopy) 

IT Scanning tunneling microscopes 

(tips, electrochem.; digital simulation of calcn. local current 
densities during Cu electrodeposition on smooth electrode in presence 
of ECSTM tip close to sxsrfacs) 

IT 14282-91-8, Hexaammineruthenium(3+) trichloride 

(cyclic voltammetry of cone-shaped ultramicroelectrodes 
produced by etching and electrophoretic coating and heat 
curing in sulfuric acid solution containing Ru(NH3)6C13) 

IT 7664-93-9, Sulfuric acid, uses 

(cyclic voltammetry of cone-shaped ultramicroelectrodes 
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produced by etching and electrophoretic coating and heat 
curing in sulfuric acid solution containing Ru(NH3)6C13) 

IT 7440-06-4P, Platinum, uses 

(localized electrodeposition of Ft on dodecanethiolate-covered 
flame-annealed Au and geometry of nanoelectrodes and its effect on 
electrolytic currents and metal deposition in scanning tunneling and 
scanning electrochem. microscopy) 

IT 112-55-0, 1-Dodecanethiol 7440-57-5, Gold, uses 

(localized electrodeposition of Pt on dodecanethiolate-covered 
flame-annealed gold and geometry of nanoelectrodes and its effect on 
electrolytic currents and metal deposition in scanning tunneling and 
scanning electrochem. microscopy) 
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TI Hot embossing I W\ ■> -s \- .\"lxv : Release layer 

characterization by chemical force microscopy 
AU Cameron, Neil S . ; Ott, Arnaud; Roberge, Helene; Veres, Teodor 
CS IMI, National Research Council Canada, Boucherville, QC, J4B 6Y4, Can. 
SO Materials Research Society Symposium Proceedings (2005) , 

872 (Micro- and Nanosystems — Materials and Devices), 197-202 

CODEN: MRSPDH; ISSN: 0272-9172 
PB Materials Research Society 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 

AB Hot. embossing lithog. is a powerful method of replicating three-dimensional 

micro- and nano-structures using a stamp that is pressed into a heat-softened 
polymer resin. Cooling below the glass-transition temperature (Tg) of the 
polymer cures the motifs and the stamp and sxjbstrat® are then separated 
Successful replication is therefore contingent on interfacial interactions 
during the embossing phase and most importantly during the separation or 
release phase. Various organo- and per f luoro-silane release layers have been 
proposed and studied. The authors have employed variable temperature chemical 
force microscopy (VT-CFM) using tips silanized with four different SAMs 
interacting with a thin-film of poly(cyclic olefin), (PCO) . The silanized- 
tip/polymer interaction was studied over a temperature range spanning the Tg 
of the PCO (.apprx.373 K) . Adhesion between a saturated hydrocarbon-decorated 
tip (OTS) and PCO was comparatively strong (170 nN) 30 K above the Tg of the 
polymer. Adhesion among the perf luorinated tips was 20 to 50 nN lower at 373 
K with a relative increase in perf luoromethyl groups (weight/weight) . 

ST hot embossing lithog release layer characterization 

chem force microscopy; nanoimprint lithog release layer 
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characterization chem force microscopy 
IT Adhesion, physical 

Atomic force microscopy 
Contact angle 

Glass transition temperature 
Release coatings 

Self-assembled jnonolayers 
Silylation 

Surface potential 

(chemical force microscopy in characterization of release layers for 

hot embossing lithog. ) 
IT Lithographic plates 

(nanoimprint stamps; chemical force microscopy in characterization of 

release layers for hot embossing lithog. ) 
I T Lithography 

(nanoimprint; chemical force microscopy in characterization of release 

layers for hot embossing lithog,) 
IT 351376-50-6, Zeonor 750R 

(chemical force microscopy in characterization of release layers for 

hot embossing lithog.) 
IT 5283-66-9, Octyltrichlorosilane 78560-44-8, 

1,1,2, 2-Tetrahydroperf luorodecyltrichlorosilane 78560-45-9, 
1,1,2, 2-Tetrahydroperf luorooctyltrichlorosilane 149838-19-7, 
3- (Heptaf luoroisopropoxy ) propyltriethoxysilane 

(release layer; chemical force microscopy in characterization of release 

layers for hot embossing lithog.) 
IT 7440-21-3, Silicon, processes 

(wafer substrate; chemical force microscopy in 

characterization of release layers for hot embossing 

lithog. ) 
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TI Assembly of nanomaterials through hybrid conjugation with ordered 

s;^:ii■-a;^.;i.••^■;!^.b,l«^{?. i!io.v;0,lay;-!X"s; and proteins 
AU Ma, Hong; Zin, Melvin T.; Yip, Hinlap; Horwitz, Joel S.; Kang, Mun-Sik; 

Xu, Qing-Min; Sarikaya, Mehmet ; Jen, Alex K.-Y. 
CS Department of Materials Science and Engineering, University of Washington, 
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Seattle, WA, 98195-2120, USA 
SO PMSE Preprints (2005), 93, 343-345 

CODEN: PPMRA9; ISSN: 1550-6703 
PB American Chemical Society 
DT Journal; (computer optical disk) 
LA English 

CC 6-3 (General Biochemistry) 

AB In this proof-of-concept demonstration using gold-binding protein, the 

patterning of genetically engineered polypeptides by microcontact printing 
(fiCP) was evaluated. By combining (xCP with surface chemical reaction patterns 
of hybrid structures consisting polypeptides and organic mols. can be 
generated on the substrate with sub-micron dimensions. Laterally structured 
hybrid assemblies composed of genetically engineered polypeptides and fused- 
ring organic mols. were used to guide the assembly of gold nanoparticles in a 
site-selective way. Peptide GBP-1 was covalently bonded onto the self- 
assenibled nionolayers of Ti-con jugated thiols pre-formed on Au(lll) substrate by 
the combination of (xCP and surface reaction to produce a two-dimensional 
template with sub-micron patterns. Assembly of gold nanoparticles occurred 
through surface recognition. 

ST gold binding protein 1 self assembled 

siorsolayer gold; microcontact printing nanoparticle nanomaterial 
CBP 1 gold protein 

IT Proteins 

(GBP-1 (gold-binding protein 1); assembly of nanomaterials through 
hybrid conjugation with ordered self-asseiabled 
aior.oia.ys.rs and proteins) 

IT Nanoparticles 

Self -asseiitisl^Ki sssonolayers 

Self-assembly 

(assesiibly of nanomaterials through hybrid conjugation with 
ordered self-assesssfoled monolayers and 
proteins) 
IT Lithography 

(microcontact printing; assembly of nanomaterials through hybrid 
conjugation with ordered self-assesnbled 
monolayers and proteins) 
IT Materials 

Nanostructures 

(nanomaterials; assembly of nanomaterials through hybrid conjugation 
with ordered .^^^ ' t^v^-^ ^ ^ ^o-.^ 

and proteins) 
IT 869503-85-5 

(GBP-1 (gold-binding protein 1); assembly of nanomaterials through 

hybrid conjugation with ordered se-lf-assenoblsd 

«;eno J-aye^s and proteins) 
IT 7440-57-5, Gold, uses 869502-24-9 

(assembly of nanomaterials through hybrid conjugation with ordered 

s^lP-asssiBbled monolayers and proteins) 
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CC 73-4 (Optical, Electron, and Mass Spectroscopy and Other Related 

Properties ) 

Section cross-reference ( s ) : 29, 6S 
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AB The synthesis of three novel phosphonate-substituted aronuitic diimides is 
described: N,N'-bis (2-phosphonoethyl)pyromellitimide (PPMI), N,N'-bis(2- 
phosphonoethyl) -1, 4, 5, 8-naphthalenediimide (PNDI) and N,N'-bis(2- 
phosphonoethyl) -3, 4, 9, 10-perylenediimide (PPDI). The imides are water- 
soluble, allowing spectroscopical studies to be performed in water. PPMI and 
PNDI exist in the monomeric form in water, but PPDI formed dimers. Self- 
assembled thin films of the three compds . were grown on phosphonate-primed 
silicon and quartz substrates by the zirconium phosphonate method. Film 
growth was followed by ellipsometry (silicon) and UV/visible absorption 
spectroscopy (quartz) . The films obtained were highly thersaally and 
solvolytically stable for all the three imides, making them excellent 
candidates for applications in nanotechnol. devices. 

ST self assembled thin film zirconium phosphonate arom diimide 

IT Self-assembled m.or ^ n o\ ^ 

(characterization of % ^ ^ ^ v v thin films of 

zirconium phosphonate/arosn-iacxc diimides) 

IT Imides 

(diimides; characterization of self -assembled thin films of zirconium 
phosphonate/strossacic diimides ) 
IT Aggregation 

(dye aggregation in water; characterization of self -assembled thin 

films of zirconium phosphonate/aromatic diimides) 
IT Molar absorptivity 

(increases with diimide ring size; characterization of 

self-assembled thin films of zirconium phosphonate/arosiatic 

diimides) 
IT UV and visible spectra 

(of diimides in solution and film; characterization of self-assembled th' 

films of zirconium phosphonate/arossatic diimides) 
IT 2 4312 6-11-6P, N, N ' -Bis ( 2-phosphonoethyl ) -1 , 4,5, 8-naphthalenediimide 

869371-0 5-lP, N,N'-Bis ( 2-phosphonoethyl ) pyromellitimide 8693 71-1 5-3P, 
N, N ' -Bis (2-phosphonoethyl ) -3 , 4, 9, 10-perylenediimide 

(characterization of self-assembled thin films of zirconium 

p h o s p h o n a t e / a r osaa t i c diimides) 
IT 869371-10-8P 869371-26-6P 

(characterization of self-assembled thin films of zirconium 

phosphonate/arossatic diimides ) 
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(imidation reactions; characterization of self-assembled thin films of 

zirconium phosphonate/arossatic diimides) 
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Pyromellitic dianhydride 128-69-8, 3, 4, 9, 10-Perylenetetracarboxylic 

dianhydride 

(imidation; characterization of self-assembled thin films of zirconium 
phosphonate/aromatic diimides) 
IT 869371-16-4P 

(saponification; characterization of self-assembled thin films of zirconium 

phosphonate/aromatic diimides) 
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aminopropyl, phosphonate, and zirconate groups 14808-60-7D, Quartz, 
successive surface modifications with aminopropyl, phosphonate, 
and zirconate groups, uses 

(. substrate; characterization of self-assembled thin films of 

zirconium phosphonate/aroisatia diimides) 
IT 10025-87-3, Phosphoryl chloride 

(surface reaction with aminopropylated silicon and quartz for 

generating surface phosphonate groups; characterization of 

self-assembled thin films of zirconium phosphonate/arossatic 

diimides ) 

IT 919-30-2, 3- (Aminopropyl )triethoxysilane 

(surfacs reaction with silicon and quartz for generating 
surface aminopropyl groups; characterization of self-assembled 
thin films of zirconium phosphonate/arosssatic diimides) 

IT 7699-43-6, Zirconyl chloride 

(surface reaction with successively aminopropylated and 
phosphonated silicon and quartz for generating surface 
zirconate groups; characterization of self-assembled thin films of 
zirconium phosphonate/aronaatic diimides) 
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TI Scanning Tunneling Microscopy, Fourier Transform Infrared Spectroscopy, 
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Assessbled Monolayers on the Au Surface: A 

Study of Bridge-Mediated Electron Transfer in Ru (NH3 ) 62+ | Ru (NH3 ) 63+ Redox 
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CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 66, 67 

AB The authors have studied the structure, adsorption kinetics, and barrier 
properties of .sel£-ass«s5\bied sioriolayers of 2-naphthalenethiol on Au using 
electrochem. techniques, grazing-angle FTIR spectroscopy, and scanning 
tunneling microscopy (STM) . The results of cyclic: voltammetric and impedance 
measurements using redox probes show that 2-naphthalenethiol on Au forms a 
stable and reproducible, but moderately blocking, monolayer. Annealing of the 
.i'slJ:- as. i's;"-b ssOViOicvei- ( SAM) -modified surface at 72 ± 2° remarkably 
improves the blocking property of the monolayer of 2-naphthalenethiol on Au . 
From the study of kinetics of SAM formation, the self-assembly follows 
Langmuir adsorption isotherm. The STM and FTIR results show that the mols. 
are adsorbed with the naphthalene ring tilted from the syrf acf-; normal by 
forming a + 3 R30° overlayer structure. The electron-transfer reaction of 
f erro/f erricyanide in the freshly formed monolayer occurs predominantly 
through the pinholes and defects present in the monolayer. However, in the 
case of thermally annealed specimen, although the f erro/f erricyanide reaction 
is almost completely blocked, the electron-transfer reaction of 
hexaammineruthenium ( III ) chloride is not significantly inhibited. Probably the 
electron-transfer reaction in the case of the Ru redox couple takes place by a 
tunneling mechanism through the high-electron-d . aromatic naphthalene ring 
acting as a bridge between the monolayer-modif led electrode and the Ru 
complex. 

ST STM IR spectra electrochem naphthalenethiol SJVM monolayer gold 

electrode; ruthenium ammine redox reaction bridge mediated electron 
transfer; cycl.ic: voltammetry impedance naphthalenethiol 
I ^ gold; cyanoferrate 

electrochem naphthalenethiol monolayer modified gold electrode 
IT Self-assessbled saonolayers 

(STM and IR spectra and electrochem. characterization of 
naphthalenethiol sslf-v^..^ 5-^-«bUNi , ' v-^. 

on Au surface and study of bridge-mediated electron transfer 

in Ru (NH3) 62+/RU (NH3) 63+ redox reactions) 
IT Redox reaction 

(electrochem.; of ruthenium-ammine complexes and cyanof errates at 

naphthalenethiol self-assexoblsd monolayers 

on Au surface) 
IT Chemically modified electrodes 

(naphthalenethiol-modif led gold) 
IT Cyclic voltammetry 
Electric impedance 

(of cyanof errates and Ru-ammine complexes at naphthalenethiol-modif led 

gold electrode) 
IT Surface structure 

(of naphthalenethiol adsorbed on gold) 
IT Molecular orientation 

(of naphthalenethiol adsorbed on gold electrode) 
IT IR spectra 

(of naphthalenethiol self-asseiisbled 
aior-olayers on Au surface) 
IT Annealing 

(of naphthalenethiol-modif led gold electrode) 
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IT Electric capacitance-potential relationship 

(of naphthalenethiol-modif ied gold electrode in NaF solution) 
IT Adsorbed monolayers 

(orientation of naphthalenethiol adsorbed on gold electrode) 
IT 7440-57-5, Gold, uses 

(STM and IR spectra and electrochem. characterization of 

naphthalenethiol self-asseacabled oionolayers 

on Au surface and study of bridge-mediated electron transfer 
in Ru(NH3)62+/Ru(NH3)63+ redox reactions) 
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Ruthenium (3+) , hexaammine-, trichloride 
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naphthalenethiol-modif ied gold electrode in NaF solution) 
IT 13408-62-3, Ferricyanide 13408-63-4, Ferrocyanide 

(electrochem. redox reaction at naphthalenethiol self- 

assesrsblsd monolayers on Au sxjrface) 
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AB Monolayers of f errocenyl-terminated isocyanides are strongly chemisorbed on 
nickel surfaces. The nickel-isocyanide interaction has a parallel binding 
mode, and the monolayers have higher thermal stability in boiling ethanol than 
thiol monolayers on gold. The nickel-isocyanide monolayers could be useful in 
mol. electronics. 
ST isocyanide nickel 

electrode T:.nersaa.i. stability 
IT Ssif-asseaibled iKonoiaysrs 

(formation ot --.\sv ed monolayer of 

isocvanide on nickel electrode) 
IT uvcixc; voltammetrv 
X ne rsia .i stability 
(formation of - ed laonolayer of 

isocyanide on nickel electrode and its) 
IT 7440-02-0, Nickel, processes 
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isocyanide on nickel electrode) 
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(formation of self-assejnbled monolaysr of 
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(intermediate; formation of self-assembled 
monolayer of isocyanide on nickel electrode) 
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CC 76-3 (Electric Phenomena) 

Section cross-reference ( s ) : 38, 74 
AB Micropatterns for temperature sensing and microelectrode sets for electroanal. 
were implemented on an injection-molded thin polymer membrane using 
conventional semiconductor processing techniques (i.e., standard photolithog. 
methods) . A cyclic olefin copolymer (COC, Topas 6015) was used as stibstrate 
because of its high chemical and thersji.a.1 stability. A COC 5-in. wafer (1-mm 
thickness) was manufactured by injection molding, where polymer membranes 
(.apprx.13 0 jam thick and 3 mm + 6 mm in area) are implemented simultaneously 
to reduce local thermal mass around micropatterned heaters and temperature 
sensors. The highly polished surface (.apprx.4 nm within 40 )im + 40 )im area) 
of the fabricated COC wafer and its good resistance to typical process chems . 
makes it possible to use standard photolithog. and etching protocols on the 
COC wafer. Gold micropatterns with a rain. 5-).im line width were fabricated as 
microheaters, temperature sensors, and microelectrodes . An insulating layer 
of aluminum oxide (A1203) was prepared on a COC-endurable low temperature 
( . apprx . 120 ° ) by atomic layer deposition and micropatterning for the electrode 
contacts. The heating and temperature sensor microdevice shows improved 
thermal insulation, and microelectrodes display good electrochem. performance 
as electrochem. sensors. The 5-in. wafer-level microf abrication method is a 
simple and cost-effective protocol to prepare polymer ^ x ; >^ ^ and 
demonstrates good potential for application to highly integrated and 
miniaturized biomedical devices. 
ST bicycloheptene ethylene copolymer s-xbstrate semiconductor device 
fabrication; injection molding cyclic polyolefin 
photolithog gold patterning microelectrode; temp sensor 
micropatterning cyclic polyolefin wafer 
substr&t® stability 
IT Thermal stability 

(fabrication of cyclic olefin copolymer w-afsr 
based microdevices by injection molding and photolithog 
. micropatterning protocols and device calibration) 
IT Molding of plastics and rubbers 

(injection; fabrication of cyclic olefin copolymer 
wafer based microdevices by injection molding and 
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photclithog. micropatterning protocols and device calibration) 
IT Heating systems 

(microdevices ; fabrication of cyclic olefin copolymer 
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photolithog . micropatterning protocols and device calibration) 
IT Materials processing 
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photolithog. micropatterning protocols and device calibration) 
IT Electrochemical cells 

(polymer wafer based.; fabrication of cyclic 

olefin copolymer wafer based microdevices by 

injection molding and photolithog. micropatterning protocols 
and device calibration) 

IT ^ ^^ 

(polymers; fabrication of cyclic olefin copolymer 
V microdevices by injection molding and 

m 1 c r op 3 1 1 6 r n 1 n g protocols and device calibration) 
IT Electronic device fabrication 
Microelectrodes 

Semiconductor device fabrication 
Temperature sensors 

(polyolefin wafer based; fabrication of 
cyclic olefin copolymer wafer based 
microdevices by injection molding and photolithog. 
micropatterning protocols and device calibration) 
IT Photolithography 

(submicron; fabrication of cyclic olefin copolymer 
wafer based microdevices by injection molding and 
photolithog. micropatterning protocols and device calibration) 
IT 7757-79-1, Potassium nitrate, uses 14282-91-8, 
Hexaamminetrichl or ©ruthenium 

(CV electrolyte; fabrication of cyclic olefin copolymer 
wafei- .b=:iK\i microdevices by injection molding and 
phoG-olitbog . m Lcropatterning protocols and device calibration) 
IT 1344-28-1, Aluminum oxide, processes 

(insulating layer; fabrication of cyclic olefin copolymer 
■>fafer bsse;S microdevices by injection molding and 
photoiit.fiog, micropatterning protocols and device calibration) 
IT 7440-57-5, Gold, processes 

(micropattern contacts; fabrication of cyclic olefin 
copolymer wafer based microdevices by injection 
molding and photolithog. micropatterning protocols and device 
calibration) 
IT 1322-36-7, Dodecanethiol 

(self-assesibled Bxonolayer on gold 

microelectrodes; fabrication of cyclic olefin copolymer 

t-'a.fer bjseci microdevices by injection molding and 

p.hoto.l .-i ;:.?:iog. micropatterning protocols and device calibration) 

IT 26007-43-2, Topas 6015 

(wafer, device substrate; fabrication of 

cyclic olefin copolymer wafer ba-ssed 

microdevices by injection molding and photoli.r..hog . 

micropatterning protocols and device calibration) 
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LA English 

CC 66-4 (Surface Chemistry and Colloids) 

AB The s%ii:-asse«-i.;-U?d ;s!o;K--Uiysr (SJVi-l) structure of the tetrathiaf ulvalene-side 
half of the Stoddart- Heath type [2]rotaxane on Au(lll) S'urface was 
investigated using mol. dynamics (MD) simulations. We find that the 
orientation of the cyclob5.s (paraquat -p-phenylene) (CBPQT) ring depends 
dramatically on the coverage, changing in order to obtain highly packed SAMs. 
The ring lies with its large hollow parallel to the surface at lower coverage 
(up to one CBPQT per 27 surface Au atoms with a footprint of 1.9 nm2; 1/27) 
when free space is available around it, but as the coverage increases (up to 
one CBPQT per 12 surface Au atoms with a footprint of 0.9 nm2; 1/12), it tilts 
completely around its axis and lies with its smaller side (paraquat or Ph 
ring) parallel to the surface to accommodate the reduced area available. We 
find that the best packing densities correspond to one CBPQT per 12-18 siirfac® 
Au atoms (1/18-1/12) with footprints in the range between 0.9 nm2 and 1.3 nm2 . 
ST simulation mol configuration SAM half rotaxane gold 
IT Simulation and Modeling 

(mol. dynamics; simulation for mol. configuration of SAM of 
half [2]rotaxane on gold) 
IT Configuration 

S«=!lf™ass«=i5Esbled sios-^olayers 
(simulation for mol. configuration of SMi of half [2] rotaxane 
on gold) 
IT Rotaxanes 

(simulation for mol. configuration of SMS of half [2] rotaxane 
on gold) 

IT 7440-57-5D, Gold, thiolated 

(simulation for mol. configuration of SMi of half [2] rotaxane 

on gold) 
IT 316821-20-2D, gold bound 

(simulation for mol. configuration of SAM of half [2] rotaxane 

on gold) 
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New electron-deficient fluorinated oligo (phenylene ethynylenes) (OPEs) with 
varied functional groups were synthesized as free thiols, nitriles, and 
pyridines, ready to be used for surface adhesion. Calculated dipole moments 
suggest better matching between energy levels of bulk interfaces and mol. 
frontier orbitals when compared to nonf luorinated OPEs. Differential scanning 
calorimetry confirmed a higher fchsruial stability than the nonf luorinated 
counterparts. Surface anal, by ellipsometry, contact angle goniometry, cyclic 
voltammetry, and surface IR and XPS verified that the OPEs chemisorb on Au and 
Pt surfaces. On the basis of the phys. properties of the fluorinated OPEs, 
they might be useful in future phys. vapor deposition techniques, methods that 
are typically used in standard semiconductor fabrication processes. Safety: 
deprotection of a thioacetate derivative led to a violent explosion, 
fluorinated oligomer thiol nitrile pyridine chemisorption gold platinum; 
safety deprotection thioacetate 
LUMO (molecular orbital) 

(HOMO gap, of fluorinated oligo (phenylene ethynylenes); synthesis of 
fluorinated oligo (phenylene ethynylenes), their theraial 
stability, and sxjirfac-i' anal, of self- 
asse;«bied sso.no.laye.rs formed therefrom) 
HOMO (molecular orbital) 

(LUMO gap, of fluorinated oligo (phenylene ethynylenes); synthesis of 
fluorinated oligo (phenylene ethynylenes), their themaal 
stability, and surface anal, of self- 
asseisbled monolayers formed therefrom) 
Thermal decomposition 

(decomposition temperature of fluorinated oligo (phenylene ethynylenes) vs. 
nonf luorinated analogs) 
Passivation 

(electrode passivation by fluorinated oligo (phenylene ethynylenes); 

synthesis of fluorinated oligo (phenylene ethynylenes), their 

thersaal stability, and surface anal, of self 

-asssesablsid monolayers formed therefrom) 
Chemisorbed substances 

(fluorinated oligo (phenylene ethynylenes) on Au and Pt surfaces 

; synthesis of fluorinated oligo (phenylene ethynylenes), their 

theKTSial stability, and surface anal, of self 

-a:-i.i's;"-bi«?<i £i!':>ri<; icvei'; formed therefrom) 
Poly acetylenes 

(fluorinated oligo (phenylene ethynylenes); synthesis of fluorinated 
oligo (phenylene ethynylenes), their thsntial stability, and 
surface anal . of self-asssisbled 
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sionolaysrs formed therefrom) 

IT Hydrophobicity 

X-ray photoelectron spectra 

(of fluorinated oligo (phenylene ethynylene) SAMs; synthesis 
of fluorinated oligo (phenylene ethynylenes ) , their therssal 
stability, and surface anal . of self- 
assembled sKonolayers formed therefrom) 

IT Dipole moment 

Electrostatic potential energy surface 

(of fluorinated oligo (phenylene ethynylene); synthesis of fluorinated 
oligo (phenylene ethynylenes), their thermal stability, and 

^ o'' 4 formed therefrom) 

IT Msltitig point 

(of fluorinated oligo (phenylene ethynylenes) vs. nonf luorinated 

analogs ) 

IT Differential scanning calorimetry 

Thermogravimetric analysis 
Total energy 

(of fluorinated oligo (phenylene ethynylenes); synthesis of fluorinated 
oligo (phenylene ethynylenes), their thermal stability, and 
surface anal, of self-assesabled 
monolayers formed therefrom) 
IT 7440-06-4, Platinum, uses 7440-57-5, Gold, uses 

(SAM substrate and electrode; synthesis of 
fluorinated oligo (phenylene ethynylenes), their thermal 
stability, and surface anal, of self- 
assembled monolayers formed therefrom) 
IT 344-04-7, Bromopentaf luorobenzene 170159-24-7 

(Sonogashira coupling; synthesis of fluorinated oligo (phenylene 
ethynylenes), their thermal stability, and surface 
anal, of self-assesnbled monolayers formed 
therefrom) 

IT 14235-81-5P, 4-Ethynylaniline 812640-67-8P 

(Sonogashira coupling; synthesis of fluorinated oligo (phenylene 

ethynylenes), their thersaal stability, and surface 

anal, of sslf-assesnbled monolayers formed 

therefrom) 
IT 850006-11-OP 

(attempted deprotection leading to explosion; synthesis of fluorinated 
oligo (phenylene ethynylenes), their thermal stability, and 
surface anal, of self-assesabled 
monolayers formed therefrom) 
IT 656798-51-5P 

(coupling and reduction; synthesis of fluorinated oligo (phenylene 
ethynylenes), their thersaal stability, and surface 
anal, of self-assc ' i;''^^ ^t^v-^ formed 

therefrom) 

IT 540-37-4, p-Iodoaniline 1066-54-2, (Trimethylsilyl) acetylene 
2510-22-7, 4-Ethynylpyridine 3032-92-6, 4-Ethynylbenzonitrile 
15854-87-2, 4-Iodopyridine 25462-68-4, 2 , 5-Dibromo-4-nitroaniline 

69746-43-6 

(coupling; synthesis of fluorinated oligo (phenylene ethynylenes), thei 
theKTSial stability, and surface anal, of self 
-as.i's;",bi«?<i £i!':>rn; icvei'i formed therefrom) 
IT 5122-07-6P 20691-72-9P, 4-Iodo-2-nitroaniline 105752-04-3P 
850006-05-2P 850006-08-5P 850006-10-9P 

(coupling; synthesis of fluorinated oligo (phenylene ethynylenes), thei 
thermal stability, and surface anal, of sslf 
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-asser&bled sacnola]i?ers formed therefrom) 
IT 52168-00-OP 75867-39-9P 475666-81-OP 475666-82-lP 518982-26-8P 
656798-50-4P 850006-04-lP 850006-06-3P 850006-09-6P 

(deprotection; synthesis of fluorinated oligo (phenylene ethynylenes ) , 

their thersssal stability, and surface anal, of 

self-assersblsd monolayers formed therefrom) 
IT 656798-47-9P 656798-49-lP 850006-07-4P 

(diazotization/iodination; synthesis of fluorinated oligo (phenylene 

ethynylenes), their thermal stability, and surface 

anal, of self-assseiJJbled monolayers formed 

therefrom) 

IT 88-74-4, 2-Nitroaniline 99-09-2, 3-Nitroaniline 

(iodination; synthesis of fluorinated oligo (phenylene ethynylenes), 
their th®ra\a.l stability, and surface anal, of 
sel£-ass«S5-&bl«-!d jsonoj.aysrs formed therefrom) 
IT 850005-95-7DP, surface-bound monolayer 850005-96-8DP, 
surface-bound monolayer 850005-97-9DP, sxirface-bound 
monolayer 850005-98-ODP, surface-bound monolayer 

850005- 99-lDP, strrf ae:s-bound monolayer 850006-00-7DP, 
surface-bound monolayer 8500Ub-L)l-«DP, surface-bound 
monolayer 850006-02-9DP, surface-bound monolayer 

850006- 03-ODP, surface-bound monolayer 

(synthesis of fluorinated oligo (phenylene ethynylenes), their 

thermal stability, and surface anal, of self 

-assetnbled monolayers formed therefrom) 
IT 850005-95-7P 850005-96-8P 850005-97-9P 850005-98-OP 850005-99-lP 
850006-00-7P 850006-01-8P 850006-02-9P 850006-03-OP 

(target oligomer, FMO gap, total energy, and chemisorption; synthesis 

of fluorinated oligo (phenylene ethynylenes), their thermal 

stability, and surface anal, of sslf- 

assexnbled sRonolayerss formed therefrom) 
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CC 66-3 (Surface Chemistry and Colloids) 

AB The thersaal stability of short alkanethiol CH3(CH2)7SH (C8) and long C18 self- 
assenibied aonoiayers ( SAKs) is investigated using grazing angle reflection- 
absorption IR spectroscopy, cyclic: voltammetry, and mol. dynamics simulation. 
We track the disordering of SUM by untilting and gauche defect accumulation 
with increasing temperature in the 300-440 K range, a range of interest to 
tribol. Mol. dynamics simulation with both fully covered and partially 
covered C6, C8, and CI 8 monolayers brings out the morphol. changes in the SAM, 
which may be associated with the observed thermal stability characteristics. 
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The mol. dynamics simulations reveal that short-chain C6 and C8 alkanethiols 
are more defective at lower temperature than the long-chain C18 alkanethiol . 
With increasing temperature disorder in the SSM, as reflected in both 
untilting and gauche defect accumulation, tends to saturate at temps, below 
360 K for short-chain SAMs such that any further increase in temperature, 
until desorption, does not lead to any significant change in conformational 
order. In contrast the disorder in the long-chain C18 SMi increases 
monotonically with temperature beyond 360 K. Thus, in a practical range of 
temperature, the ability of a SAM to retain order with increasing thermal 
perturbations is governed by the state of disorder prior to heat treatment. 
This deduction derived from mol. dynamics simulation helps to rationalize the 
significant difference we have observed exptl. between the thermal response of 
short- and long-chain thiol mols. 
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AB A 1 monolayer thick covalent network of hexagonal BN forms on Pd ( 1 1 0) upon 
thermal decomposition of borazine (HBNH)3. Due to the weak interfacial 
bonding, the different symmetries of overlayer and svibstrat?.-, and the lattice 
mismatch, a variety of rotated domains are created. Several Moire patterns 
appear in STM images, which can be well explained by simple atomic models. 
Rings in LEED manifest domain averaging. Non-uniform intensity distributions 
along these r.i.i-igs measure the abundance of certain domains, depending on 
particular preparation procedures. The individual Moire domains represent 
interesting periodic nanostructures that can be imprinted in an adsorbed layer 
of C60 mols. 
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Section cross-reference ( s ) : 22, 28, 66 
OS CASREACT 142:143010 

AB The authors report the preparation of 2 novel H2 [pz (An;B4-n) J porphyrazines 
(pzs) which were designed to position themselves quite differently when 
attached to a surface: one to form a standard self- assssssbled xirtonolay^sr (.Si4,M) 
roughly perpendicular to a surface, the other to lie horizontally along a 
svirfacs. As the former, the authors synthesized a pz, 1, where one pyrrole 
group is f unctionalized with 2 thioethers terminated in mercaptides (SR, R = 
(CH2)3CONH(CH2)2S-) , each protected as a disulfide, and -S-Me is attached to 
the other pyrrole sites; the latter is a pz, 2, with dialkoxybenzo groups 
fused to 2 trans-pyrroles of the pz ring, and SR groups are attached to the 
other pair of pyrroles. Nanostructures of 1 and 2 were successfully patterned 
on Au surfaces via dip-pen nanolithog., and the predicted mol. orientation of 
the resulting structures was confirmed by topog. AFM images. The 2 pzs 
exhibit similar reduction potentials in solution Both show large shifts in 
potential upon surface binding, with the magnitude of the shift depending on 
the proximity/orientation of the pz to the siirf ac® . The 1st reduction 
potential of the vertically aligned 1 shifts by .apprx.+430 mV when 
incorporated in a binary pz/hexanethiol SAM, while that for 2, which lies 
flat, shifts by .apprx.+800 mV; the potential thus shifts by .apprx.+370 mV 
upon taking a given pz that stands atop a 2-legged insulating standoff in a 
traditional S.?L^5 and laying it down. The authors suggest these observed 
effects can be explained by image-charge energetics, and this is supported by 
a simple model. 
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AB The thermal stability of 1-decanethiol (CIO) and benzenethiol (BT) self- 
assembled monolayers (SAMs ) on metallic and oxidized Cu surfaces was 
investigated by thermal desorption spectrometry. High quality CIO and BT SMis 
exhibit low thsrs&al stabilities on clean Cu surfaces with a maximum in 
decomposition occurring between 100-150°. The decomposition of SAMs follows 
different mechanisms. For the alkanethiol , a direct interaction between the 
alkyl group of the thiolate and the metallic Cu surface is the dominant 
pathway for the C-S bond scission. The head group desorbs as oxidized sulfur 
and this is followed by the desorption of the alkyl fragments of the chain 
adsorbed on the clean copper surface. In the case of benzenethiol, a 
simultaneous desorption of the head group as oxidized S and the benzene group 
occurs. SAM formation on the oxidized Cu 8tirfa-::x; resuits in complete removal 
and/or reduction of the CuO layer. Higher SMi sixirfacs coverages on the 
resulting Cu/Cu20 surface result from the enhanced surface roughness of the 
substrate. The decomposition mechanisms and thermal stabilities of the CIO 
and BT SAMs are dependent on the oxidation state of the underlying substrate 
and the chemical nature of the chain. 
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thermal stability 
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Thermal stability 
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Section cross-reference ( s ) : 56 
AB In search for a good boundary lubricant additive for aluminum s;v;b;5 crates we 

investigate the mol. disorder retained in a ^ -.n - itv"-^-^ on an Al 

surface subjected to thex-jiiai cycling. Our target mol. is 

octadecyltrichlorosilane (C18H37SiC13 , OTSj out we also stuay octaaecanoic 
acid (C17H35COOH) to explore the effect of changing the mol. head group. The 
2 mols. have the same alkyl back bone, same terminal group but different head 
groups; -SiC13 and -COOH resp., both however adhere to the Al substrate 
through 0 atoms by chemisorption bonding. We conduct the study using grazing 
angle Fourier transform IR spectroscopy. OTS which is able to polymerize into 
a 2D network when self-assembled on the Al surface is able to retain partial 
mol. order when subjected to thermal cycles. In contrast a self -assembled 
monolayer (SMi) of the octadecanoic acid, which does not polymerize on the Al 
surface , become totally disordered when heat treated. 

ST octadecyltrichlorosilane adsorption self assembly aluminum surface 
tl*''\TsA stability 

IT Diffusion 

(*' -*v^Oi■^; therxaal stability of 

octadecyltrichlorosilane self-assembled on polycryst. Al 

IT Lubrication 

^^-.V ' 'i.b.ls5d -siovio layers 

>.hoi.-5i-ia.i stability 
(''\srisai stability of octadecyltrichlorosilane self 
-a^ssaibled on polycryst. Al surfacs) 
IT 57-11-4, Octadecanoic acid, properties 112-04-9, 
Octadecyltrichlorosilane 
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(thers-ftal stability of octadecyltrichlorosilane self-assembled 
on polycryst. Al s•■!.i^:J:a^^;■!) 
IT 7429-90-5, Aluminum, properties 

(the-CTsai stability of octadecyltrichlorosilane self-assembled 
on polycryst. Al sjux'face) 
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AB Stable lipid membranes with controlled siabstrate-membrane spacing can be 
prepared using well-defined lipopolymers as a tether. Based on the living 
cationic ring-opening polymerization of 2-methyl- or 2-ethyl-2-oxazoline, 
lipopolymers can be synthesized bearing a lipid head group as well as a 
silanol reactive coupling end group. Using a "grafting onto" procedure these 
polymers can form dense, brush like monolayers, whose layered structures can 
be obtained by x-ray reflectivity measurements. By transfer of a pre- 
organized monolayer that is followed by vesicle fusion, stable polymer 
supported lipid membranes can be prepared The substrate-membrane spacing can 
be controlled via the d.p., while the lateral diffusion of lipids within the 
membrane depends on the d. of polymer tethers. Preliminary expts. implied 
that the membrane with long (N = 40) polymer tethers could reside trans- 
membrane receptors homogeneously, suggesting a large potential of this 
strategy . 

ST solid supported biomimetic membrane lipopolymer tether; alkyl oxazoline 
lipopolymer surfacs tethered biomimetic membrane 

IT Membrane, biological 

(bilayer, solid-supported; preparation of solid-supported biomimetic 
membranes using lipopolymer tethers grafted onto silicon 
surface ) 

IT Receptors 

(incorporation into solid-supported membranes; preparation of 

solid-supported biomimetic membranes using lipopolymer tethers grafted 

onto silicon surface) 
IT S®lf--ass®ttibl®d monolayers 

(lipopolymer; preparation of solid-supported biomimetic membranes using 

lipopolymer tethers grafted onto silicon sxiri-ace) 
IT Alcohols, preparation 

(long-chain, polymer conjugates; preparation of solid-supported biomimetic 

membranes using lipopolymer tethers grafted onto silicon 

surface) 
IT Proteins 

(membrane, incorporation into solid-supported membranes; preparation of 
solid-supported biomimetic membranes using lipopolymer tethers grafted 

onto silicon surface) 
IT Diglycerides 

(polymer conjugates; preparation of solid-supported biomimetic membranes 

using lipopolymer tethers grafted onto silicon surface) 
IT Immobilization, molecular or cellular 

(preparation of solid-supported biomimetic membranes using lipopolymer 

tethers grafted onto silicon surface) 
IT 6753-56-6DP, l-Stearoyl-2-oleoyl-phosphatidylcholine, surface 
immobilized 

(bilayer membrane; preparation of solid-supported biomimetic membranes 

using 

lipopolymer tethers grafted onto silicon surfacs) 
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immobilized on silicon surface 754991-08-7DP, immobilized on 
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surface 754991-11-2DP, immobilized on silicon surface 

(preparation of solid-supported biomimetic membranes using lipopolymer 
tethers grafted onto silicon surface) 
IT 7440-21-3DP, Silicon, conjugate with lipopolymer 

(surface; preparation of solid-supported biomimetic membranes 
using lipopolymer tethers grafted onto silicon surface) 
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TI Electrochemical studies of thiol self-assenibled 
laonolayers at a heated gold-wire microelectrode 
AU Wang, Jun; Gruendler, Peter 
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AB Mercaptoundecanoic acid (MUA) and glutathione (GSH) t- i>>^o->-> ' nio "4 > .x^'^rts 

were prepared on Au-wire microelectrode. Cyc:.l::.c voltammetry was used to study 
the influence of temperature on electrochem. behaviors of Fe(CN) 63-/4- and 
Ru (NH3) 63+/2+ at these SAMs modified electrodes in aqueous solution 
Temperature shows great influence on electron transfer (ET) and mass transport 
(MT) for the two SAMs modified electrodes and the influence of temperature 
depends on the charge properties of the redox couples and terminal groups of 
SAMs and the structure of the monolayer on Au surface. The temperature can 
greatly increase MT rate of Fe(CN) 63-/4- at both MUA and GSH modified 
electrodes. However, the increased MT rate does not have any effect on the 
CV's for Fe(CN) 63-/4- /MUA system. For Ru (NH3 ) 63+/2+, temperature can greatly 
improve the electrochem. reaction in both MUA and GSH modified electrodes, 
which is ascribed to temperature-induced diffusion and convection and the 
electrostatic interaction between Ru (NH3 ) 63+/2+ and neg. charged carboxyl 
groups on the electrode surface. 

ST electrochem reaction thiol self assersbled 
sionolayer; heated gold wire microelectrode 

mercaptoundecanoic acid glutathione SAM; cyanoferrate ruthenium 
ammine complex electron transfer 
IT Redox reaction 

(electrochem.; thiol self-assessbled 

sROKolayers at hsatsd gold-wire microelectrode and 

cyclic voltammetry of redox couples on) 
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IT Cyclic voltammetry 
Diffusion 
Electron transfer 
Mass transfer 

Self -asseasblad monolayers 
(thiol self-assejsabled saonolaysrs at 
heatsd gold-wire microelectrode and cyclic 
voltammetry of redox couples on) 
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TI Corrosion inhibition by self-assesobled 

monolayers for enhanced wire bonding on Cu surfaces 
AU Whelan, Caroline M. ; Kinsella, Michael; Carbonell, Laureen; Ho, Hong Meng; 

Maex, Karen 
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AB Corrosion inhibition by thiol-derived ssif -asssss^iiied monoiayerss (SAS-Js) on Cu 
surfaces has been characterized using contact angle measurements, XPS, 
voltammetry, and thermal desorption spectroscopy. Factors influencing SMi 
formation were investigated to develop an optimized wafer level process. XPS 
confirms the formation of thiolate species bonded to a mixed metallic Cu and 
cuprous oxide surface. Stability studies as a function of temperature and 
electrochem. potential demonstrate promising passivation properties. The 
feasibility of exploiting SMis in microelectronics applications was 
demonstrated by the enhancement of Cu wire bonding onto Cu bond pads. 

ST thiols self asseimblsd monolayers copper 
wires bonding corrosion inhibition 

IT Corrosion 

Self-assensbled snonolayers 
Wires 

(corrosion inhibition by self-assexoblsd 
svionolayers for enhanced wire bonding on Cu surfaces) 
IT Thiols, uses 

(corrosion inhibition by self-assesnbled 
tftonoloyeis for enhanced wire bonding on Cu surfaces) 
IT Interconnections, electric 

(corrosion inhibition by self-asseiiibled 
stionolaysrs for enhanced wire bonding on Cu surfaces 

in fabrication of) 
IT Corrosion inhibitors 

(corrosion inhibition by thiols self-asseimbled 
monolayers for copper surfaces) 
IT Cyclic voltammetry 

(of copper in aqueous NaOH solution in presence of decanethiol and 

benzenethiol ) 
IT X-ray photoelectron spectra 

(of copper surface before and after immersion in solution of 

decanethiol and benzenethiol in methanol) 
IT Desorption 

(t^OT. 1 ; of thiols self-assembled 
Tw^ix i\^"4! from copper surface) 
IT 67-Db-i, Metnanol, uses 

(XPS spectra of copper surface before and after immersion in 

solution of decanethiol and benzenethiol in methanol) 
IT 7440-50-8, Copper, miscellaneous 

(corrosion inhibition by self-asssBibled 



August 3 1 , 20 1 1 1 0/594,654 5 1 

sionolaysrs for enhanced wire bonding on Cu surfaces) 
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(corrosion inhibition by s;-i;.li"-a;. ?.-i:"ab.ls-l 

jsoTiolaysrs for enhanced wire bonding on Cu s-urfaces) 
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TI Thexmial Stability of Perf luoroalkyl Silane Self-Assembled on a 

Polycrystalline Aluminum Surface 
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AB The-n-ssal stability behavior of IH, IH, 2H, 2H-perf luorooctyl trichlorosilane self- 
assembled on Al substrates is characterized using a grazing-angle FTIR 
spectrometer, Fourier transform-Raman spectroscopy, and contact angle 
measurements. The self- assejssbled sRonolaysr (SAM) is heated quasi-statically 
from room temperature to >633 K with a hsati«g rate of 1 K/s. Variations in 
peak frequencies, integrated areas of intensities of sym. and antisym. CF2 
stretches, and the relative tilt angle of the SAM are reported. The 
conformational order in the SAM is not disrupted because of thei^^ ^ os ^ 
when the peak temperature is <423 K. When the peak temperature is 423-603 K, 
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the cycling results in only a partial retention of the original order. When 
the peak temperature is >603 K, the process is completely irreversible. 
Surface-enhanced Raman spectroscopy and contact angle measurements support 
these observations. The authors confirm these trends for a longer chain 
( IH, IH, 2H, 2H-perf luordecyl trichlorosilane) mol. of the same family using tl 
same techniques. The possible reasons for the changes in light of the 
tilting-untilting and uncoiling-coiling of the helical silane monolayer are 
discussed. 

ST thermal stability perf luoroalkyl silane self 

assssmbled monolayer aluminum svsrfac© 
IT SERS (Raman scattering) 

(measured to study the-o-ssal stability of perf luoroalkyl silane 

self-assembled on polycryst. aluminum s^'srface) 
IT IR spectra 

(mid-IR; measured to study thermal stability of 

perf luoroalkyl silane self-assembled on polycryst. aluminum 

IT Lubricants 
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CC 76-2 (Electric Phenomena) 

Section cross-reference ( s ) : 48, 56, 66 

AB The key to bonding to Cu die is to ensure bond pad cleanliness and min. 
oxidation during wire bonding process. This was achieved by applying a 
organic coating layer to protect the Cu bond pad from oxidation During the 
wire bonding process, the organic coating layer is removed and a metal to 
metal weld is formed. This organic layer is a self-assenibled laonolayer . Both 
Au and Cu wires were wire-bonded successfully to the Cu die even without prior 
plasma cleaning. The ball diameter for both wires are 60 (xm on a 100 (xm fine 
pitch bond pad. The effectiveness of the protection of the organic coating 
layer starts from the wafer dicing process up to the wire bonding process and 
is able to protect the bond pad for an extended period after the 1st round of 
wire bond process. Oxidization of Cu bond pad at different packaging 
processing stages, dicing and die attach curing, were explored. The ball 
shear strength for both Au and Cu ball bonds achieved are 5 and 6 g/mil2 resp. 
When subjected to high temperature storage test at 150°, the ball bonds formed 
by both Au and Cu wire bond on the organic coated Cu bondpad are thersnally 
stable in ball shear strength up to a period of 1440 h. The encapsulated daisy 
chain test vehicle with both Au and Cu wires bonding have passed 1000 cycles 
of thermal cycling test (-65 to 150°). Orientation imaging microscopy 
technique is able to detect early levels of oxidation on the Cu bond pad. This 
is extremely important in characterization of the bondability of the Cu bond 
pad surface, 

ST gold copper wire welding self assembly protection layer 
IT Oxidation 

(copper; direct gold and copper wires bonding on copper dies and copper 
oxidation) 
IT Dies 

Electric contacts 
Welding of metals 
Wires 

(direct gold and copper wires bonding on copper dies) 

IT Oxidation kinetics 

(direct gold and copper wires bonding on copper dies and copper oxidation) 
IT Passivation 

(direct gold and copper wires bonding on copper dies with SAM 

thiol passivation) 
IT Thiols, processes 

(direct gold and copper wires bonding on copper dies with SAM 

thiol passivation) 
IT Self-assembly 

(for direct gold and copper wires bonding on copper dies) 
IT Shear strength 
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Thsrssal stability 
(of direct gold and copper wires bonding on copper dies) 

IT 

(protective coating; for direct gold and copper wires bonding on copper 
dies) 

IT 7440-57-5, Gold, properties 

(direct gold and copper wires bonding on copper dies) 
IT 7440-50-8, Copper, properties 

(direct gold and copper wires bonding on copper dies and copper oxidation) 
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CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 29, 66 

AB Supported lipid layers were formed via the fusiori of large unilamellar 

vesicles of 1 , 2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC) to mixed self- 

"^Is-^vi V ^ l.K -^i ■• ( SAMs) on gold comprised of f errocene-f unctionalized 
hexadecanethiol chains (FcC02C16SH) diluted in either hexadecanethiol (C16SH) 
or 1-hydroxylhexadecanethiol (H0C16SH) . For the former case, the DMPC adsorbs 
predominantly as a single layer to form a hybrid bilayer membrane (HBM) . The 
structures obtained in this way were characterized by methods that include 
electrochem. measurements, ellipsometry, and surface plasmon resonance (SPR) . 
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Cyclic voltammetry (CV) reveals that the electrochem . of the ferrocene groups 
present in the S.&M is strongly perturbed by the adlayer structure. The 
electrochem. behaviors of the ferrocene groups incorporated into a mixed SAM 
prepared using the more polar hydroxyl terminated thiol are quite different. 
The adsorption of DMPC via vesicle fusion in this case leads to the adsorption 
of bilayer assemblies of the lipid on top of the SMI. The coverages of the 
DMPC suggested by the SPR data lie between the values expected for fusion 
processes depositing either one or two bilayers of the lipid on top of the 
SiVM, The electrochem. properties of the ferrocene moieties present in this 
structure were found to be largely unperturbed following the DMPC adsorption. 
Subsequent studies revealed that the adsorbed DMPC strongly influences the 
interactions of the tethered ferrocene groups with secondary aqueous mol. 
redox probes present in the electrolyte solution; permselective properties are 
seen in this adlayer structure. The varying degrees of electrochem. 
rectification seen in CV surveys demonstrated that probes such as K4Fe(CN)6, 
C5H5Fe(C5H4CH2N(CH3)3)PF6, and Ru(NH3)6C13 appear to penetrate the DMPC layer 
while species such as C5H5Fe [C5H4CH2N+H (CH3 ) 2 ] , C5H5Fe (C5H4CH20H) , and 
C5H5Fe (C5H4COO-) do not. We believe that mol. scale defect structures present 
in the adsorbed DMPC layers confer the mol. dxsariiaination properties seen. A 
qual . structural model is proposed. 
ST mol recognition electrochem dis<;5;;!,ii!.-,5-!.at Aor. 
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(electrochem. disariiaination using self- 
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phospholipid vesicles) 
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of Organothiols on Au(lll) Revealed by Scanning Tunneling Microscopy 
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CC 66-3 (Surface Chemistry and Colloids) 
Section cross-reference ( s ) : 75, 76 

AB In the past decade, scanning tunneling microscopy (STM) has revealed new 
information regarding self-assescafoled aionolayers (SAMs) of organothiols on 
Au(lll) at the mol. level. The periodicity, defects, morphol., and various 
phases during the self-assembly process have been visualized with 
unprecedented detail. Using STM under ultrahigh vacuum, new insights regarding 
SAMs have been revealed from the perspective of potential applications in mol. 
devices. This article focuses on a mol. -level understanding of the formation 
of adatom and vacancy islands and reveals how the structure is impacted by 
introducing arojsatic termini. The tlaerssal stability and thsriaally induced 
structural evolution of SAMs are monitored in situ. The behavior of 
alkanethiol mols. under local elec. field and tunneling current are studied 
with mol. resolution Mol. -level insight regarding neg. differential 
resistance of SAMs is also disouss®d, 

ST thiol self assessblsd monolayer gold 
surface structure STM 

IT Desorption 
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IT Chemical chains 

Crystal vacancies 

Electric current-potential relationship 
Electric field effects 

Melting point 
Negative resistance 

Self-assembled saonolayers 

Surface structure 

Therssal stability 
Threshold potential 
Tunneling current 

organothiols on Au(lll) studied by scanning tunneling microscopy) 
IT Thiols, properties 

( s e 1 f - a s; s « niiJj J, -s.-J ixo J, a ? r s of 

organothiols on Au(lll) studied by scanning tunneling microscopy) 
IT 7440-b7-b, Gold, processes 

organothiols on Au(lll) studied by scanning tunneling microscopy) 
IT 100-53-8, Phenylmethanethiol 108-98-5, Benzenethiol, properties 
111-31-9, 1-Hexanethiol 111-88-6, 1-Octanethiol 112-55-0, 
1-Dodecanethiol 143-10-2, 1-Decanethiol 4410-99-5, 2-Phenylethanethiol 
21345-09-5, 4-Chloro-4'-mercaptobiphenyl 24734-68-7, 
3-Phenylpropanethiol 174844-47-4 
(self-assescabled aionolayers of 

organothiols on Au(lll) studied by scanning tunneling microscopy) 
OSC.G 161 THERE ARE 161 CAPLUS RECORDS THAT CITE THIS RECORD (162 CITINGS) 
UPOS.G Date last citing reference entered STN: 10 Aug 2011 

OS.G CAPLUS 2011:984017; 2011:955213; 2011:896596; 2011:787273; 2011:759197; 

2011:710722; 2011:613995; 2011:563771; 2011:392725; 2011:306203; 

2011:61194; 2011:190950; 2011:29344; 2010:1457837; 2010:1322014; 

2010:1421094; 2010:1354408; 2010:1349598; 2010:1195245; 

2010:1144232; 2010:1040935; 2010:893357; 2010:845937; 

2010:668385; 2010:599271; 2010:676845; 2010:501757; 2010:501746; 

2010:516341; 2010:629517; 2010:509734; 2010:473361; 2010:307958; 

2010:196201; 2010:4136; 2010:152372; 2010:29731; 2009:1243968; 

2010:11197; 2 0 09:1520949; 2009:1346762; 2009:1229258; 

2009:898385; 2009:782798; 2009:1019710; 2009:966469; 2009:568034; 

2009:879303; 2009:666484; 2009:241711 
RE.CNT 161 THERE ARE 161 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE CITED REFERENCES 

(1) Akpati, H; Surf Sci 1997, V372, P9 HCA 

(2) Akpati, H; Surf Sci 1998, V401, P47 HCA 

(3) Alivisatos, A; Adv Mater 1998, VIO, P1297 

(4) Amro, N; Langmuir 2000, V16, P3006 HCA 

(5) Andres, R; Science 1996, V272, P1323 HCA 

(6) Anselmetti, D; Europhys Lett 1994, V27, P365 HCA 

(7) Ashurst, W; Sens Actuators, A 2001, V91, P239 

(8) Avouris, P; Appl Surf Sci 1992, V60-61, P426 HCA 

(9) Avouris, P; Surf Sci 1996, V363, P368 HCA 

(10) Bishop, A; Curr Opin Colloid Interface Sci 1996, VI, P127 HCA 

(11) Brousseau, L; J Am Chem Soc 1998, V120, P7645 HCA 

(12) Bumm, L; J Phys Chem B 1999, V103, P8122 HCA 

(13) Bumm, L; Science 1996, V271, P1705 HCA 

(14) Camillone, N; J Chem Phys 1993, V98, P3503 HCA 

(15) Camillone, N; J Chem Phys 1994, VlOl, P11031 

(16) Campbell, I; Appl Phys Lett 1997, V71, P3528 HCA 

(17) Campbell, I; Phys Rev B 1996, V54, P14321 



August 31, 2011 10/594,654 

(18) Carpick, R; Chem Rev 1997, V97, P1163 HCA 

(19) Cavalleri, 0; Surf Sci 1995, V340, PL960 HCA 

(20) Chambliss, D; J Vac Sci Technol B 1991, V9, P933 HCA 

(21) Chang, S ; J Am Chem Soc 1994, V116, P6792 HCA 

(22) Chen, J; Science 1999, V286, P1550 HCA 

(23) Chiang, S; Chem Rev 1997, V97, P1083 HCA 

(24) Chidsey, C; Science 1991, V251, P919 HCA 

(25) Collier, C; Science 1999, V285, P391 HCA 

(26) Crooks, R; Acc Chem Res 1998, V31, P219 HCA 

(27) Cui, X; Nanotechnology 2002, V13, P5 HCA 

(28) de Boer, M; MRS Bull 2001, V26, P302 HCA 

(29) Delamarche, E; Adv Mater 1996, V8, P719 HCA 

(30) Delamarche, E; Langmuir 1994, VIO, P2869 HCA 

(31) Delamarche, E; Langmuir 1994, VIO, P4103 HCA 

(32) Delamarche, E; Thin Solid Films 1996, V273, P54 HCA 

(33) Deng, L; J Am Chem Soc 1996, V118, P5136 HCA 

(34) Dhirani, A; J Am Chem Soc 1996, V118, P3319 HCA 

(35) Dhirani, A; J Chem Phys 1997, V106, P5249 HCA 

(36) Dhirani, A; Langmuir 1995, Vll, P2609 HCA 

(37) Donhauser, Z ; Science 2001, V292, P2303 HCA 

(38) Driver, S ; Langmuir 2000, V16, P6693 HCA 

(39) Duan, L; J Phys Chem B 2001, V105, P9812 HCA 

(40) Duan, L; Langmuir 2001, V17, P2986 HCA 

(41) Dubois, L; Annu Rev Phys Chem 1992, V43, P437 HCA 

(42) Durig, U; Phys Rev B 1993, V48, P1711 

(43) Edinger, K; Langmuir 1993, V9, P4 HCA 

(44) Fan, F; J Am Chem Soc 2002, V124, P5550 HCA 

(45) Fendler, J; Chem Mater 2001, V13, P3196 HCA 

(46) Fenter, P; J Chem Phys 1997, V106, P1600 HCA 

(47) Fenter, P; Phys Rev Lett 1993, V70, P2447 HCA 

(48) Fenter, P; Science 1994, V266, P1216 HCA 

(49) Fitts, W; Langmuir 2002, V18, P1561 HCA 

(50) Fitts, W; Langmuir 2002, V18, P2096 HCA 

(51) Flink, S; Adv Mater 2000, V12, P1315 HCA 

(52) Gimzewski, J; Phys Rev B 1987, V36, P1284 

(53) Graupe, M; Mater Res Bull 1999, V34, P447 HCA 

(54) Haag, R; J Am Chem Soc 1999, V121, P7895 HCA 

(55) Hara, M; Thin Solid Films 1996, V273, P66 HCA 

(56) Haussling, L; Angew Chem-Int Ed Engl 1991, V30, P569 

(57) Heister, K; J Phys Chem B 2001, V105, P6888 HCA 

(58) Ho, W; Acc Chem Res 1998, V31, P567 HCA 

(59) Hong, S; Science 1999, V286, P523 CAPLUS 

(60) Hong, S; Superlattices Microstruct 2000, V28, P289 HCA 

(61) Hsung, R; Organometallics 1995, V14, P4808 HCA 

(62) Hsung, R; Tetrahedron Lett 1995, V36, P4525 HCA 

(63) Ishida, T; J Phys Chem B 2000, V104, P11680 HCA 

(64) Ishida, T; J Phys Chem B 2002, V106, P5886 HCA 

(65) Jin, Q; Surf Sci 1999, V425, PlOl HCA 

(66) Joachim, C; Nature 2000, V408, P541 HCA 

(67) Jung, H; Langmuir 1999, V15, P1147 HCA 

(68) Rang, J; Langmuir 1996, V12, P2813 HCA 

(69) Rang, J; Langmuir 2001, V17, P95 HCA 

(70) Rergueris, C; Phys Rev B 1999, V59, P12505 HCA 

(71) Riely, J; Tribol Lett 1999, V7, P103 HCA 

(72) Rim, Y; Langmuir 1992, V8, P1096 HCA 

(73) Romvopoulos, R; J Tribol 1997, V119, P391 HCA 

(74) Romvopoulos, R; Wear 1996, V200, P305 HCA 

(75) Rondoh, H; J Chem Phys 1999, Vlll, P1175 HCA 

(76) Rondoh, H; J Phys Chem B 1998, V102, P2310 HCA 

(77) Ruk, Y; J Microsc (Oxford) 1988, V152, P449 HCA 



August 31, 2011 10/594,654 

Kuk, Y; Phys Rev B 1989, V39, P11168 HCA 
Laibinis, P; J Am Chem Soc 1991, V113, P7152 HCA 
Laibinis, P; J Am Chem Soc 1992, V114, P9022 HCA 
Lavrich, D; J Phys Chem B 1998, V102, P3456 HCA 
Lee, S; Langmuir 2001, V17, P7364 HCA 
Leung, T; Langmuir 2000, V16, P549 HCA 
Leung, T; Surf Sci 2000, V458, P34 HCA 
Lin, P; Langmuir 1999, V15, P6825 HCA 
Liu, G; Acc Chem Res 2000, V33, P457 HCA 
Liu, G; Proc Natl Acad Sci USA 2002, V99, P5165 HCA 
Lorente, N; Faraday Discuss 2000, P277 HCA 
Lyo, I; Science 1991, V253, P173 HCA 
Maboudian, R; Sens Actuators A 2000, V82, P219 
Maboudian, R; Tribol Lett 2002, V12, P95 
McDermott, C; J Phys Chem 1995, V99, P13257 HCA 
Metzger, R; Acc Chem Res 1999, V32, P950 HCA 
Mrksich, M; Proc Natl Acad Sci USA 1996, V93, P10775 HCA 
Noy, A; J Am Chem Soc 1995, V117, P7943 HCA 
Nuzzo, R; J Am Chem Soc 1990, V112, P558 HCA 
Nuzzo, R; J Chem Phys 1990, V93, P767 HCA 

Olesen, L; Appl Phys A: Mater Sci Process 1998, V66, PS157 HCA 
Olesen, L; Phys Rev Lett 1996, V76, P1485 HCA 

100) Pease, A; Acc Chem Res 2001, V34, P433 HCA 

101) Piner, R; Science 1999, V283, P661 HCA 

102) Poirier, G; Chem Rev 1997, V97, P1117 HCA 

103) Poirier, G; J Phys Chem 1995, V99, P10966 HCA 

104) Poirier, G; J Vac Sci Technol B 1996, V14, P1453 HCA 

105) Poirier, G; Langmuir 1994, VIO, P2853 HCA 

106) Poirier, G; Langmuir 1994, VIO, P3383 HCA 

107) Poirier, G; Langmuir 1997, V13, P2019 HCA 

108) Poirier, G; Langmuir 2001, V17, P1176 HCA 

109) Poirier, G; Science 1996, V272, P1145 HCA 

110) Prime, K; J Am Chem Soc 1993, V115, P10714 HCA 

111) Prime, K; Science 1991, V252, P1164 HCA 

112) Qian, Y; Langmuir 2003, V19, P6056 HCA 

113) Rampi, M; Appl Phys Lett 1998, V72, P1781 HCA 

114) Reed, M; Proc IEEE 1999, V87, P652 HCA 

115) Reed, M; Science 1997, V278, P252 HCA 

116) Rezaei, M; J Chem Phys 1999, VllO, P4891 HCA 

117) Rong, H; Langmuir 2001, V17, P1582 HCA 

118) Sabatani, E; Langmuir 1993, V9, P2974 HCA 

119) Sachs, S; J Am Chem Soc 1997, V119, P10563 HCA 

120) Salmeron, M; Tribol Lett 2001, VIO, P69 HCA 

121) Sandy, A; Phys Rev B 1991, V43, P4667 HCA 

122) Schreiber, F; Prog Surf Sci 2000, V65, P151 HCA 

123) Sellers, H; J Am Chem Soc 1993, V115, P9389 HCA 

124) Sette, F; Phys Rev Lett 1988, V61, P1384 HCA 

125) Shon, Y; J Am Chem Soc 2000, V122, P7556 HCA 

126) Sikes, H; Science 2001, V291, P1519 HCA 

127) Smalley, J; J Phys Chem 1995, V99, P13141 HCA 

128) Staub, R; Langmuir 1998, V14, P6693 HCA 

129) Stipe, B; Phys Rev Lett 1997, V78, P4410 HCA 

130) Tao, Y; J Am Chem Soc 1993, V115, P9547 HCA 

131) Tao, Y; Langmuir 1997, V13, P4018 HCA 

132) Tian, W; J Chem Phys 1998, V109, P2874 HCA 

133) Tour, J; Acc Chem Res 2000, V33, P791 HCA 

134) Tour, J; Chem-Eur J 2001, V7, P5118 HCA 

135) Tour, J; J Am Chem Soc 1995, V117, P9529 HCA 

136) Tour, J; Molecular Electronics : Science and Technology 1998, P197 HCA 

137) Trevor, D; Phys Rev Lett 1989, V62, P929 HCA 



August 3 1 , 20 1 1 1 0/594,654 62 

(138) Truong, K; J Phys Chem 1996, VlOO, P19917 HCA 

(139) Ulman, A; Acc Chem Res 2001, V34, P855 HCA 

(140) Ulman, A; Chem Rev 1996, V96, P1533 HCA 

(141) Vilan, A; Nature 2000, V404, P166 HCA 

(142) Vilan, A; Trends Biotechnol 2002, V20, P22 HCA 

(143) Wadu-Mesthrige, K; Biophys J 2001, V80, P1891 HCA 

(144) Wadu-Mesthrige, K; Scanning 2000, V22, P380 HCA 

(145) Walczak, M; J Am Chem Soc 1991, V113, P2370 HCA 

(146) Wetterer, S; J Phys Chem B 1998, V102, P9266 HCA 

(147) Whelan, C; Surf Sci 2000, V454, P67 

(148) Whitesides, G; Langmuir 1990, V6, P87 HCA 

(149) Winner, I; Angew Chem-Int Ed 2000, V39, P1180 

(150) Wold, D; J Am Chem Soc 2001, V123, P5549 HCA 

(151) Wold, D; J Phys Chem B 2002, V106, P2813 HCA 

(152) Won, C; Phys Rev B 1989, V39, P7988 HCA 

(153) Xia, Y; Annu Rev Mater Sci 1998, V28, P153 HCA 

(154) Xia, Y; Chem Rev 1999, V99, P1823 HCA 

(155) Xiao, X; Langmuir 1996, V12, P235 HCA 

(156) Xu, S; Langmuir 1997, V13, P127 HCA 

(157) Xue, Y; Phys Rev B 1999, V59, PR7852 HCA 

(158) Yang, G; J Phys Chem B 2000, V104, P9059 HCA 

(159) Zehner, R; Langmuir 1997, V13, P2973 HCA 

(160) Zehner, R; Langmuir 1999, V15, P1121 HCA 

(161) Zhu, X; Annu Rev Phys Chem 2002, V53, P221 HCA 

L31 ANSWER 29 OF 60 HCA COPYRIGHT 2011 ACS on STN 
AN 139:186298 HCA Full-text 
ED Entered STN: 11 SepTooT" 

TI Friction and Molecular Order of Alkanethiol Self- 

Assstnbled Monolayers on Au(lll) at Elevated Temperatures 

Measured by Atomic Force Microscopy 
AU Yang, Xinju; Perry, Scott S. 

CS Department of Chemistry, University of Houston, Houston, TX, 77204-5003, 

USA 

SO Langmuir (2003), 19(15), 6135-6139 

CODEN: LANGD5; ISSN: 0743-7463 
PB American Chemical Society 
DT Journal 
LA English 
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AB The influence of temperature on the frictional properties and mol. structure 

of hexadecanethiol sslf-asses&sled saotvolayers ( SAfcJs) adsorbed on gold has been 
measured by atomic force microscopy (AFM) in a vacuum environment. The 
frictional response of hexadecane thiol films decreases significantly when the 
as-deposited SAM film is hsated from room temperature to 330 K, with a 
corresponding increase in surface order. The changes observed during the 
first heat treatment are irreversible, with the room-temperature frictional 
response lowered by approx. a factor of 4. However, subsequent heating cycles 
produce a reversible change in interfacial friction for temps, up to 350 K, 
with interfacial friction increasing with increasing temperature Further 
heating the SAM film above 370 K produces a significant and irreversible 
increase in friction. At 400 K, the lattice-resolved structure of the Au(lll) 
surface is observed, indicating the instability and initial stages of 
desorption of the alkanethiol film at this temperature Following surface 
anneals to 500 K, only small three-dimensional islands of residual thiol are 
observed in large-scale topog. images and the frictional properties largely 
reflect those of bare gold. The reversible increase in the frictional 
properties of the hexadecanethiol film with increasing temperature is ascribed 
to a decrease in the mol. order and the effective d. of the film. Above the 
temperature threshold for film damage, the irreversible increase in frictional 
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response is ascribed to energy being dissipated through ploughing and 
displacement of the film. 
ST friction mol orientation hexadecanethiol SAM gold temp AFM 
IT Friction 

Molecular orientation 

Self~asse3!Bbled monolayers 
Surface structure 
(friction and mol. order of hexadecanethiol SAM on Au at 
elevated temperature) 
IT Temperature 

(high; friction and mol. order of hexadecanethiol SAM on Au 
at elevated temperature) 
IT 2917-26-2D, Hexadecanethiol, gold bound 7440-57-5D, Gold, thiolated 
(friction and mol. order of hexadecanethiol SAM on Au at 
elevated temperature) 
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AB Thiophene-containing alkanethiols, Th-(CH2)n-SH (Th = 3-thiophene) with n = 2, 
6, and 12, have been synthesized and self-assembled onto gold-coated Si (111) 
wafers. The properties of the monolayers have been compared with those of 
methyl-terminated self-assessbied monolayers (SAMs) having the same number of 
methylene units. X-ray and UV photoelectron spectroscopies (XPS and UPS) 
demonstrate formation of surface thiolate bonds and assembly with the 
thiophene rings at the periphery of the monolayers. Dynamic contact angle 
measurements using water and hexadecane probe liqs. are consistent with this 
conclusion and, particularly in the case of 12- (3-thienyl) dodecanethiol, 
indicate a densely packed, well-ordered monolayer. Ellipsometry measurements 
yield thickness values of 6.7, 10.7, and 17.9 A for n = 2, 6, and 12, resp. 
Assuming the alkyl chains are in a fully extended all-trans conformation, 
these data indicate tilt angles of 42, 41, and 35°, resp. Quartz crystal 
microbalance measurements demonstrate that the thienyl-terminated alkanethiol 
monolayers have similar packing densities compared to methyl-terminated SAMs 
of similar lengths. Thersrial stability measurements using XPS and UPS show 
that the thienyl-terminated SAMs are stable to at least 100 °C but 
desorb/decompose on heating to 150 °C. 

ST surface structure self assensbled 

mono.laye.r thienyl alkanethiol gold 

IT Self-assesnbled monolayers 
Surface structure 
Thickness 

(surface structure and thickness of SAMs of thienyl 
alkanethiols on gold) 
IT 7440-57-5D, Gold, thiolated 65062-26-2D, 3-Thiopheneethanethiol, gold 
bound 558471-92-4D, 3-Thiophenehexanethiol, gold bound 558471-93-5D, 

3-Thiophenedodecanethiol, gold bound 

(surface structure and thickness of SAMs of thienyl 
alkanethiols on gold) 
IT 107-03-9D, 1-Propanethiol, gold bound 1639-09-4D, 1-Heptanethiol, gold 
bound 19484-26-5D, 1-Tridecanethiol , gold bound 

(to study Si-irface structure and thickness of SAMs 
of thienyl alkanethiols on gold) 
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AB The self-assembly of racemic and enantiopure heptahelicene, a helically shaped 
polyarom. hydrocarbon (C30H18), on single-crystal surfaces was studied at 
temps, between 150 K and 1000 K by means of surface sensitive methods like 
scanning tunneling microscopy (STM), temperature programmed desorption (TPD) , 
LEED, time-of-f light secondary mass spectrometry (ToF-SIMS), XPS and 
diffraction (XPD) , and Auger electron spectroscopy (AES) . On Ni(lll), Ni(lOO) 
and Cu(lll), the mol. remains intact up to 450 K. Above that temperature it 
decomps . in several steps into carbon and hydrogen, the latter desorbing 
subsequently as H2 . The adsorption of racemic heptahelicene on Cu(lll) leads 
to a two-dimensional enantiomeric separation into at least 20 nm wide 
homochiral domains. In the first monolayer, the adsorbate--- v ^ complex 
has a geometry in which the mol. is oriented with three terminal rings 
parallel to the surface. After adsorption of enantiopure heptahelicene onto 
the stepped Cu(332) surface, an azimuthal alignment of the mol. spirals is 
observed, creating a smgie-phase orientational order. X-ray absorption 
studies (NEXAFS) using synchrotron radiation show for the mol. in the 
saturated monolayer on Ni(lOO) a tilted geometry. 

ST heptahelicene self assembly copper nickel mol orientation enantiomer sepn 

IT Phase separation 

(enantiomeric; self-assembly of racemic and enantiopure heptahelicene) 

IT Adsorption 
Chirality 

Molecular orientation 
Orientational order 

Self-assssabled monolayers 
Self-assembly 

Th®rB\al decomposition 
(.seif-asseiiibly of racemic and enantiopure 
heptahelicene) 
IT Enantiomers 

(separation; self-assembly of racemic and enantiopure heptahelicene) 
IT Desorption 

(theririal, of hydrogen; self-assembly of racemic and 

enantiopure heptahelicene) 
IT 16914-68-4, Heptahelicene 20508-10-5, (P) -Heptahelicene 40122-35-8, 
(M) -Heptahelicene 

(self-assembly of racemic and enantiopure heptahelicene) 
IT 7440-44-0, Carbon, formation (nonpreparative) 

(self-assembly of racemic and enantiopure heptahelicene) 
IT 1333-74-0, Hydrogen, processes 

(self-assembly of racemic and enantiopure heptahelicene) 
IT 7440-02-0, Nickel, processes 7440-50-8, Copper, processes 

(substrate; self-assembly of racemic and enantiopure 

heptahelicene) 
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TI Studies on the patterning of polyimide LB film and its application for 

bioelectronic device 
AU Oh, Se Young; Park, Joon Kyu; Chung, Chan Moon; Choi, Jeong Woo 
CS Dept. of Chem. Eng., Sogang Univ., Seoul, 121-742, S. Korea 
SO Polymer (Korea) (2002), 26(5), 634-643 

CODEN: POLLDG; ISSN: 0379-153X 
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LA Korean 

CC 9-16 (Biochemical Methods) 

Section cross-reference ( s ) : 38, 74 
AB Ultrathin film of polyamic acid having benzene and sulf onyloxyimide moieties 

was prepared using the Langmuir-Blodgett (LB) technique, and then 
photosensitive polyimide LB film was obtained by the therjaal treatment of 
precursor polyamic acid multilayers at 200°C for 1 h. The polyamic acid was 
synthesized by condensation polymerization under THF and pyridine cosolvent. 
All monomers and polymers were identified through elemental anal., FT-IR and 
IH-NMR spectroscopic measurements. The microarray patterning of 
photosensitive polyimide LB film on a gold substrate was generated with a deep 
UV lithog. technique. The well-characterized monolayer of cytochrome c was 
immobilized on the microarray patterns using two different self-assembly 
processes. Phys. and electrochem. properties of the self- assessblsd 
cytochrome c sxionolayer were investigated based on cyclic voltammetry and 
atomic force microscopy (AFM) . Also, its application in bioelectronic device 
was examined 
ST polyimide LB film bioelectronic device 
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IT V-hotc- L itboqwapby 

(UV; studies on patterning of polyimide LB film and its application for 

bioelectronic device) 
IT Semiconductor devices 

(bioelec; studies on patterning of polyimide LB film and its 

application for bioelectronic device) 
IT Polysulf ones, properties 

(polyamic acid-polyimide-; studies on patterning of polyimide LB film 

and its application for bioelectronic device) 
IT Polyimides, properties 

(polyamic acid-polysulf one-; studies on patterning of polyimide LB film 

and its application for bioelectronic device) 
IT Polyamic acids 

(polyimide-polysulf one-; studies on patterning of polyimide LB film and 

its application for bioelectronic device) 
IT Langmuir-Blodgett films 

(studies on patterning of polyimide LB film and its application for 

bioelectronic device) 
IT Polyimides, processes 

(studies on patterning of polyimide LB film and its application for 

bioelectronic device) 
IT 9007-43-6, Cytochrome c, processes 

(immobilization in; studies on patterning of polyimide LB film and its 

application for bioelectronic device) 
IT 405109-29-7P 

(studies on patterning of polyimide LB film and its application for 

bioelectronic device) 
IT 89-32-7, 1, 2, 4, 5-Benzenetetracarboxylic dianhydride 1655-45-4, 

2, 6-Naphthalenedisulf onic acid disodium salt 7803-49-8, Hydroxyamine, 
reactions 

(studies on patterning of polyimide LB film and its application for 
bioelectronic device) 
IT 13827-62-8P, 2 , 6-Naphthalenedisulf onyl chloride 405109-28-6P 

(studies on patterning of polyimide LB film and its application for 

bioelectronic device) 
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TI Shattering of peptide ions on self-assesixbled 

monolayer s?arfac®s 
AU Laskin, Julia; Bailey, Thomas H.; Futrell, Jean H. 

CS William R. Wiley Environmental Molecular Sciences Laboratory, Pacific 

Northwest National Laboratory, Richland, WA, 99352, USA 
SO Journal of the American Chemical Society (2003), 125(6), 

1625-1632 

CODEN: JACSAT; ISSN: 0002-7863 
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DT Journal 

LA English 

CC 34-3 (Amino Acids, Peptides, and Proteins) 
Section cross-reference ( s ) : 22, 66, 69 

AB Time- and collision energy-resolved surface-induced dissociation (SID) of des 
Argl- and des-Arg9-bradyk;inin on a fluorinated t'O t - ' oi\o "i ^ (ow 

surface was studied by use of a novel Fourier transform ion cyclotron 
resonance mass spectrometer (FT-ICR MS) specially equipped to perform SID 
expts. Time-resolved fragmentation efficiency curves (TFECs) were modeled by 
an RRKM-based approach developed in our laboratory that utilizes a very 
flexible anal, expression for the internal energy deposition function capable 
of reproducing both single- and multiple-collision activation in the gas phas 
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and excitation by collisions with a surface. Both exptl. observations and 
modeling establish a very sharp transition in the dynamics of ion-surface 
interaction: the shattering transition. The exptl. signature for this 
transition is the appearance of prompt (time-independent) fragmentation, which 
becomes dominant at high collision energies. Shattering opens a variety of 
dissociation pathways that are not accessible to slow collisional and thsrjaal 
ion activation. This results in much better sequence coverage for the singly 
protonated peptides than dissociation patterns obtained with any of the slow 
activation methods. Modeling demonstrated that, for short reaction delays, 
dissociation of these peptides is solely determined by shattering. Internal 
energies required for shattering transition are approx. the same for des-Argl 
and des-Arg9-bradykinin, resulting in the overlap of fragmentation efficiency 
curves obtained at short reaction delays. At longer delay times, parent ions 
depletion is mainly determined by a slow decay rate and fragmentation 
efficiency curves for des-Argl and des-Arg9-bradykinin diverge. Dissociation 
thresholds of 1.17 and 1.09 eV and activation entropies of -22.2 and -23.3 
cal/ (mol K) were obtained for des-Argl and des-Arg9-bradyk:inin from RRKM 
modeling of time-resolved data. Dissociation parameters for des-Argl- 
bradykinin are in good agreement with parameters derived from thersaai expts. 
However, there is a significant discraparicy between the thesisial data and 
dissociation parameters for des-Arg9-bradykinin obtained in this study. The 
difference is attributed to the differences in conformations that undergo 
thermal activation and activation by ion-surface collisions prior to 
dissociation 
ST shattering peptide ion self assstnbled 

iBonolaysr surface FTICR MS; surface induced 

dissocn protonated bradykinin fragmentation kinetics simulation modeling; 
collisional energy transfer peptide ion surface excitation 
activation entropy 
IT Activation entropy 

(activation entropies for des-Argl and des-Arg9-bradykinin from RRKM 

modeling of time-resolved data) 
IT Energy level excitation 

(collisional; excitation by collisions of peptide ions with 

surface by modeling using internal energy deposition function) 
IT Internal energy 

(excitation by collisions of peptide ions with surface by 

modeling using internal energy deposition function) 
IT Ionic collisions 

Surface collisions 

(ion-surface; time- and collision energy-resolved 

surface-induced dissociation on s®l£-ass®is^bled 

monoiaysr surface and fragmentation of protonated 

peptides by FTICR MS and modeling) 
IT Peptides, reactions 

(protonated; surface-induced dissociation on self- 
assembled Kionolayer surface and 

fragmentation of protonated des-Argl- and des-Arg9-bradykinin by FTICR 

MS and modeling) 
IT Collisional energy transfer 

(shattering transition in dynamics of peptide ion-surface 

interaction at high collision energies) 
IT Dissociation kinetics 

(surface-induced dissociation kinetics and fragmentation of 

protonated des-Argl- and des-Arg9-bradykinin by FTICR MS and modeling) 
I T I .5 .s -h-Pb i siC-j k . i a y sm- * 

(surface-induced dissociation on fluorinated sel£- 

ass«;n-i.:-U?d iSsOJK -Usysr ■;?.jrj:ace and 

fragmentation of protonated des-Argl- and des-Arg9-bradykinin by FTICR 
MS and modeling) 
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IT Fragmentation reaction 
Ionic collisions 
Simulation and Modeling 

(t5v,xt i^v-induced dissociation on self-assesssbled 

monoxay&T surface and fragmentation of protonated 

des-Argl- and des-Arg9-bradykinin by FTICR MS and modeling) 
IT Fragmentation reaction kinetics 

(surface-induced dissociation on self-asseaibied 

monolayer surface and kinetics of fragmentation of 

protonated peptides by FTICR MS and modeling) 
IT Collision-induced dissociation 

(time- and collision energy-resolved ^ 'Oi'— induced dissociation 

on s®lf--::ss5s5T!:?j.l<:-:d w.onolayer 

siJ,r£ac.® and fragmentation of protonated peptides by FTICR MS 
and modeling) 
IT Dissociation 

(time- and collision energy-resolved surface-induced 
dissociation; surface-induced dissociation on se.lf- 
a.i.i:-5:«xV>Ied vk; I av-hi- svu; f a:::<:: and 

fragmentation of protonated des-Argl- and des-Arg9-bradykinin by FTICR 
MS and modeling) 
IT 330204-12-1 330575-15-0 

(surface-induced dissociation on self-assesabled 
monolayer surface and fragmentation of protonated 
des-Argl- and des-Arg9-bradykinin by FTICR MS and modeling) 
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CC 66-4 (Surface' Chemistry and Colloids) 

AB The synthesis of b- ( 6-mercaptohexyloxy ) -1 , 3-dihydroxybenzene and the formation 
of a self-asse^vbled ii!.Gvi.o.lay«;r on polycryst. Au using this compound are 
described. Methyltrichlorosilane and (tridecaf luoro-1 , 1 , 2 , 2- 
tetrahydrooctyl ) trichlorosilane were attached to the 3 , 5-dihydroxyphenyl 
terminus of the monolayer. The modified surfaces were studied by contact 
angle measurement, XPS, and cye.l;iC' voltammetry. High contact angles of 119°- 
128° were observed for the 

semif luoroalkylsilyl-f unctionalized monolayer. These high contact angles were 
maintained after subjecting the surface to, e.g., boiling in H20 or heating in 
air to 300°. Characterization of the silane-modif ied monolayers by XPS 
indicated more than one layer of silane present at the top of the monolayer. 
The thickness was reduced after boiling the cross-linked monolayers in H20, 
however, maintaining high contact angles. Cyclic voltammetry studies revealed 
that the semif luoroalkylsilyl-f unctionalized surface showed a higher blocking 
capability and a higher electrochem. stability than the parent monolayer. 
ST alkyltrichlorosilane attachment dihydroxyphenyl terminated thiol 

se?i.f a-:.ses\b."ie-:i jr^cno.layer gold 
IT ;->e?i X - :is;8«M5iib .It-id jaonolayers 

(attachment of alkyltrichlorosilanes to terminal dihydroxyphenyl moiety 

of s!«5,l.i:.-ass®mblsd thiol monolayer on 

gold) 

IT Cyclic, voltammetry 

(cyclic voltammograms ; of ssslf-asssasiblsd 

thiol ssonolayer on gold with alkyltrichlorosilanes attached 
to terminal dihydroxyphenyl moiety of thiol) 
IT Sviriace area 

(mol.; of ssif-asssffiblsd thiol monolayer 

on gold with alkyltrichlorosilanes attached to terminal dihydroxyphenyl 
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moiety of thiol derived from reductive desorption) 

IT Contact angle 

X-ray photoelectron spectra 

(of ^^ - thiol saonolayer on 

gold with alkyltrichlorosilanes attached to terminal dihydroxyphenyl 
moiety of thiol) 
IT 75-79-6, Methyltrichlorosilane 78560-45-9, 

(Tridecaf luoro-1, 1,2, 2-tetrahydrooctyl) trichlorosilane 

(attachment of alkyltrichlorosilanes to terminal dihydroxyphenyl moiety 

of self-asseiBblsd thiol monolayer on 

gold) 
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(synthesis of mercaptohexyloxy dihydroxybenzene) 
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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
AB The present invention relates to microf abricated recessed disk 

microelectrodes. More specifically, this invention relates to microcavities 
containing microelectrodes and being separated from surrounding media by a 
lipid bilayer that is anchored to the rim of the microcavity. The invention 
also relates to microcavities having a hole in the bottom in order to relieve 
osmotic pressure. The invention also relates to arrays of such microcavities. 
Construction and characterization of microf abricated recessed disk 
microelectrodes (RDMs) of 14 and 55 (xm diameter are reported. Hybrid blamers 
were constructed by fusion of vesicles of dimyristoylphosphatidyl choline 
(DMPC) , which forms the top layer, with EtOH-rinsed SAMs of hexadecanethiol on 
Au, which form the bottom layer. Gramicidin A was included in the modifying 
solns. to incorporate it into hybrid blamers. 
ST disk microelectrode characterization static convective soln 
IT Membrane, biological 

(bilayer; characterization in static and convective solns. of 
microf abricated recessed disk microelectrodes) 
IT Cyclic; voltammetry 

Electrochemical cells 
Etching 

Photolithography 
Self-asseK±)led monolayers 
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(characterization in static and convective solns. of microf abricated 

recessed disk microelectrodes ) 
IT Lipids, analysis 

(characterization in static and convective solns. of microf abricated 

recessed disk microelectrodes) 
IT Microelectrodes 

(disk; characterization in static and convective solns. of 

microf abricated recessed disk microelectrodes) 
IT Oxidation 

(thenoaal; characterization in static and convective solns. of 
microf abricated recessed disk microelectrodes) 

IT 7440-47-3, Chromium, uses 

(adhesion layer; characterization in static and convective solns. of 

microf abricated recessed disk microelectrodes) 
IT 7757-79-1, Potassium nitrate, analysis 10377-60-3, Magnesium nitrate 

(characterization in static and convective solns. of microf abricated 

recessed disk microelectrodes) 
IT 18943-33-4 

(characterization in static and convective solns. of microf abricated 

recessed disJk microelectrodes) 
IT 2917-26-2, Hexadecanethiol 18656-38-7, Dimyr istoylphosphatidyl choline 

(characterization in static and convective solns. of microf abricated 

recessed disk microelectrodes) 
IT 7440-21-3, Silicon, uses 7631-86-9, Silica, uses 

(characterization in static and convective solns. of microf abricated 

recessed disk microelectrodes) 
IT 7440-57-5, Gold, uses 11029-61-1, Gramicidin A 

(characterization in static and convective solns. of microf abricated 

recessed disk microelectrodes) 
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TI Hot microcontact printing for patterning ITO surfaces. 

Methodology, morphology, microstructure, and OLED charge injection barrier 
imaging 

AU Koide, Yoshihiro; Such, Matthew W.; Basu, Rajiv; Evmenenko, Guennadi; Cui, 

Ji; Dutta, Pulak; Hersam, Mark C; Marks, Tobin J. 
CS Department of Chemistry Department of Materials Science and Engineering 

Department of Physics and Astronomy and the Materials Research Center, 

Northwestern University, Evanston, IL, 60208-3113, USA 
SO Langmuir (2003) , 19(1), 86-93 

CODEN: LANGD5; ISSN: 0743-7463 
PB American Chemical Society 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 
AB A soft lithog. microcontact printing (jaCP) procedure is successfully applied 
for the first time to form densely packed organosilane sslf-ass®si.blsd 
ffionolaysrs ( S^iMs) on the s'.-srface of ITO (Sn-doped In203) coated glass via a 
thermally activated deposition process. Hot microcontact printing (H)iCP) 
enables localized transfer with 1.0-40 j.im feature sizes of dense 
docosyltrichlorosilane (CH3 (CH2 ) 20CH2SiC13 = DTS) monolayer patterns onto ITO, 
which reacts sluggishly under conventional jaCP conditions. X-ray reflectivity 
measurements yield a thickness of 12.1 ± 0.1 A and a surface roughness of 2.8 
± 0.1 A for H)iCP printed DTS films, which is well within the range for seif- 
assesabled sjoiiclayar formation, while the weak reflected intensity from 
conventionally prepared DTS films indicates a poorly organized monolayer 
structure. Noncontact mode AFM studies reveal that H)iCP creates uniform S.?^Ms 
over a wide area with excellent line edge resolution, while the original 
patterns are poorly transferred by conventional )iCP, presumably due to the 
slow Si-O bond formation. Cyclic voltammetry of 1 , 1 ' -f errocenedimethanol 
solns. using H)iCP-derived, DTS SAM coated ITO working electrodes evidences 
good barrier properties, consistent with dense films. The DTS SAM patterns 
can be imaged by fabricating organic light-emitting diode (OLED) 
heterostructures on the patterned ITO. The DTS SM? role as a hole injection 
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blocking layer enables patterned luminescence from the hot contact printed ITO 
s;xii:.i;a':;-;,-s; , 

ST hot microcontact printing lithog ITO surface 

OLED; electroluminescent display ITO fabrication hot 
microcontact printing lithog 
IT Silicone rubber, uses 

(di-Me, Sylgard 184, stamp; microstructure and morphol. of self 

-assembled monolayers of organosilane patterns 

deposited by hot microcontact printing on ITO for organic 

light-emitting diode fabrication) 
IT Electroluminescent devices 

(displays, OLED; microstructure and morphol. of sslf- 

assei&bled jsonolaysrs of organosilane patterns 

deposited by hot microcontact printing on ITO for organic 

light-emitting diode fabrication) 
IT Electric insulators 

(docosyltrichlorosilane SAM coated on ITO SL-srface 

by hot microcontact printing as mol . resist/insulator) 
IT Luminescent screens 

(electroluminescent, OLED; microstructure and morphol. of self 

-assesublad. monolayers of organosilane patterns 

deposited by hot microcontact printing on ITO for organic 

light-emitting diode fabrication) 
IT Lithography 

(microcontact; microstructure and morphol. of self- 

asssmbled saonolayers of organosilane patterns 

deposited by hot microcontact printing on ITO for organic 

light-emitting diode fabrication) 
IT Luminescence, electroluminescence 
Microstructure 

Self-asssffitoled sssonolayers 

(microstructure and morphol. of self-assesxbled 

SRonolaysrs of organosilane patterns deposited by hot 

microcontact printing on ITO for organic light-emitting diode fabrication) 
IT X-ray 

(reflectivity; microstructure and morphol. of sjelf- 
a8.-'>' ■ !. U a .! I '^'ox of organosilane patterns 
deposited by hot. microcontact printing on ITO for organic 
light-emitting diode fabrication) 
IT 6938-66-5, 1-Bromodocosane 

(Grignard reaction with tetrachlorosilane) 
IT 50926-11-9, Indium tin oxide 

(anode; microstructure and morphol. of self -assembled 
monolayers of organosilane patterns deposited by hot 

microcontact printing on ITO for organic light-emitting diode fabrication) 
IT 7429-90-5, Aluminum, uses 

(cathode; microstructure and morphol. of self- 

asseiabled monolayers of organosilane patterns 

deposited by hot microcontact printing on ITO for organic 

light-emitting diode fabrication) 
IT 1291-48-1, 1, 1 ' -Ferrocenedimethanol 

(cyclic voltammetry of ferrocenedimethanol solns. using 

hot microcontact printing derived docosyltrichlorosilane 

SAM on ITO electrode) 
IT 2085-33-8, Tris ( 8-hydroxyquinolinate) aluminum 

(electron transport/emission layer; microstructure and morphol. of 

8elf-i-:is;s;«5svi>l's':i m<;£i;>lay«;rs of organosilane 

patterns deposited by hot microcontact printing on ITO for 
organic light-emitting diode fabrication) 
IT 65181-78-4, N, N ' -Diphenyl-N, N ' -bis (3-methylphenyl) - [1, 1 ' -biphenyl] -4, 4 '- 
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diamine 

(hole transport layer; microstructure and morphol. of sslf- 

-Roa ^ V. 1 5< of organosilane patterns 
deposited by hot microcontact printing on ITO for organic 
light-emitting diode fabrication) 
IT 7325-84-OP, Docosyltrichlorosilane 

(microstructure and morphol . of self-aasexnbled 
iRonoiayers of organosilane patterns deposited by hot 

microcontact printing on ITO for organic light-emitting diode fabrication) 
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TI Azinium- (Tt-Bridge ) -Pyrrole NLO-Phores: Influence of Heterocycle 

Acceptors on Chromophoric and Self-Assembled Thin-Film Properties 

AU Facchetti, Antonio; Abbotto, Alessandro; Beverina, Luca; van der Boom, 
Milko E.; Dutta, Pulak; Evmenenko, Guennadi; Marks, Tobin J.; Pagani, 
Giorgo A. 

CS Department of Material Science, University of Milano-Bicocca, Milan, 
20125, Italy 

SO Chemistry of Materials (2002), 14(12), 4996-5005 

CODEN: CMATEX; ISSN: 0897-4756 
PB American Chemical Society 
DT Journal 
LA English 

CC 22-13 (Physical Organic Chemistry) 

Section cross-reference ( s ) : 66, 72, 73 
OS CASREACT 138:72971 

AB Novel heterocycle-based azine/azinium- (ir-bridge) -pyrrole systems, [(l-pyrid-4- 
yl) -2- (N-methylpyrrol-2-yl ) ] ethene (1) , 5- [ (N-methylpyrrol-2-yl ) azo] quinoline 
(2), 5- [ (N-methylpyrrol-2-yl) azo] isoquinoline (3), and the corresponding N- 
methotrif lates were synthesized and characterized. Chromophore precursors 
react with iodobenzyl-f unctionalized surfaces affording polar-ordered o-bonded 
thin films , resp. All systems were studied by optical (UV-visible, 
photoluminescence) spectroscopies, electrochem. (CV) , and thers-ftal (TGA, DSC) 
techniques. Self-ass;e5i;xblsd chromophore s'sonolayers on glass, quartz, and 
silicon substrates have been characterized by a full complement of 
physicochem. techniques: optical spectroscopy, aqueous advancing contact angle 
measurements, specular x-ray reflectivity, atomic force microscopy, and angle- 
dependent polarized second harmonic generation. Film second harmonic 
generation responses x(2)zzz vary more than 1 order of magnitude ranging from 
1.3 and 1.6, to 34 + 10-8 esu for 9-, 8-, and 7-bassd monolayers, resp. This 
study demonstrates the following: (i) SA monolayers can be prepared using 
various types of azine-containing precursors; (ii) chromophore and SA film 
properties are influenced predominantly by the nature of the 7i-deficient 
azinium acceptor; (iii) unsubstituted, TT-excessive pyrrol-2-yl .rir.gs can act 
as primary donor groups in push-pull conjugated systems. 

ST heterocycle acceptor chromophore self assembled film NLO property spectra 

IT Quantum transition 

(HOMO-LUMO; influence of heterocycle acceptors on chromophoric and 
self-assembled thin-film properties) 

IT Chromophores 
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(azinium-7i-bridge-pyrrole push-pull chromophores ; influence of 
heterocycle acceptors on chromophoric and self-assembled thin-film 
properties ) 
IT Atomic force microscopy- 
Contact angle 

Cyclic voltammetry 
Differential scanning calorimetry 
Fluorescence 
Luminescence 

Nonlinear optical properties 

Optical absorption 

Optical hyperpolarizability 

Oxidation potential 

Redox reaction 

Reduction potential 

Second-harmonic generation 

Self --asse5-ft.bled monolayers 
Solvatochromism 
Thermogravimetric analysis 
UV and visible spectra 
X-ray diffraction 

(influence of heterocycle acceptors on chromophoric and self-assembled 
thin-film properties) 
IT Films 

(self-assembled; influence of heterocycle acceptors on chromophoric and 
self-assembled thin-film properties) 
IT 194220-89-8P 

(attempted preparation; influence of heterocycle acceptors on chromophoric 
and self-assembled thin-film properties) 
IT 197080-20-9 

(influence of heterocycle acceptors on chromophoric and self-assembled 

thin-film properties) 
IT 477586-17-7DP, modified silicon-grafted 479675-71-3DP, modified 
silicon-grafted 479675-72-4DP, modified silicon-grafted 

(influence of heterocycle acceptors on chromophoric and self-assembled 

thin-film properties) 
IT 439281-02-4P 439281-03-5P 439281-05-7P 439281-07-9P 

(influence of heterocycle acceptors on chromophoric and self-assembled 

thin-film properties) 
IT 45999-96-OP, 5-Isoquinolinediazonium 433736-34-6P, 5-Quinolinediazonium 

(intermediate; influence of heterocycle acceptors on chromophoric and 

self-assembled thin-film properties) 
IT 333-27-7, Methyl triflate 

(reagent; influence of heterocycle acceptors on chromophoric and 

self-assembled thin-film properties) 
IT 370070-17-OD, modified silicon-grafted 

(silicon modification agent; influence of heterocycle acceptors on 

chromophoric and self-assembled thin-film properties) 
IT 96-54-8, N-Methylpyrrole 611-34-7, 5-Aminoquinoline 1125-60-6, 
5 -Amino isoqu incline 

(starting material; influence of heterocycle acceptors on chromophoric 

and self-assembled thin-film properties) 
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Section cross-reference ( s ) : 74, 76 
AB A combination of siirface graft polymerization of aniline and photopatterned 

>, I ' - \ " - ^ i ^ U?-^ -^i ( .^A^'5) was used to generate a well-defined pattern of 

conductive polyaniline on a Si (100) surface . A self- assesiiibly of phenylsilane 
jaonolay^:,': was first generated by reacting a hydroxylated silicon surface with 
phenyltrichlorosilane under a dry inert (N2) atmospheric The formed SMi layer 
has been photopatterned under an UV laser at 263 nm through a lithog. mask. 
The patterned SAM was reacted with triflic acid (HOTf ) under a dry inert 
atmospheric to remove the benzene rings from the SAM layer. The OTf groups of 
the triflated SIM have been substituted with aniline under a dry inert 
atmospheric to generate an aniline-primed substrate which was further used for 
the graft polymerization of aniline to prepare a patterned conductive 
polyaniline (PANI) layer. The composition, microstructure, and morphol. of 
PANI grafted silicon surfaces were examined by XPS, atomic force microscopy 
(AFM) , SEM, four probe conductivity, and contact angle measurements. The 
surface conductivity of grafted PANI free of patterning was 23 S/cm and 
through the patterned wires was 21 S/cm (for the .ssi.v r.'.::C4? fraction grafted), 
which are larger than the usual value of the homopolymer PANI films (.apprx.l 
S/cm). Microscopy images revealed a compact grafted PANI and a high edge 
acuity of the pattern. The present method provides a new strategy for the 
generation of a pattern of conductive polymers via graft polymerization 
ST conductive polymer polyaniline graft silicon surface pattern 
IT Polyanilines 

(graft on silicon surface; preparation of patterned conductive 
polyaniline on Si (100) surface via self-assembly and graft 
polymerization) 
IT Polymerization 

(graft; patterned conductive polyaniline on Si (100) surface 
via self-assembly and graft polymerization) 
IT Photomasks (lithographic masks) 

(in preparation of patterned conductive polyaniline on Si (100) 
Si^rface via self-assembly and graft polymerization) 
IT Contact angle 

Polymer morphology 
Surface composition 
(of patterned conductive polyaniline on Si (100) surface via 
self-assembly and graft polymerization) 
IT Conducting polymers 
Self-assembly 

(patterned conductive polyaniline on Si (100) surfacs via 
self-assembly and graft polymerization) 
IT 98-13-5, Phenyltrichlorosilane 1493-13-6, Triflic acid 

(in preparation of patterned conductive polyaniline on Si (100) 
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.sv.ir::.::ce via self-assembly and graft polymerization) 
IT 7440-21-3DP, Silicon, reaction product of surface graft polymerization 
of polyaniline 25233-30-lDP, Polyaniline, graft on silicon 

(preparation of patterned conductive polyaniline on Si (100) surface 
via self-assembly and graft polymerization) 
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Section cross-reference ( s ) : 22, 66, 76 
AB The integrity of anode/organic interfacial contact is shown to be crucial to 
the performance and stability of archetypical small mol. organic light- 
emitting diodes (OLEDs) . In this contribution, vapor-deposited lipophilic, 
hole-transporting 1, 4-bis (phenyl-m-tolylamino) biphenyl (TPD) and l,4-bis(l- 
naphthylphenylamino) biphenyl (NPB) thin films are shown to undergo decohesion 
on ITO anode surfaces under mild heating. An effective approach to ameliorate 
such interfacial decohesion is introduction, via self-assembly or spin- 
coating, of covalently bound N (p-C6H4CH2CH2CH2SiC13 ) 3 (TAA)- and 4,4'-bis[(p- 
trichlorosilylpropylphenyl ) phenylamino] biphenyl (TPD-Si2 ) -derived 
adhesion/injection layers at the anode/hole transport layer interface. The 
resulting angstrom-scale hole transport layers prevent decohesion of vapor- 
deposited hole transport layers and significantly enhance OLED hole injection 
fluence. OLEDs fabricated with these modified interfaces exhibit appreciably 
reduced turn-on voltages, considerably higher luminous intensities, and 
enhanced thertnal robustness vs. bare ITO-b&sed control devices. Spin-coated, 
cross-linked TPD-Si2 films, in particular, prove to be superior to 
conventional ITO f unctionalization interlayers, including copper 
phthalocyanine, in this regard. The present ITO-f unctionalized devices 
achieve maximum external forward quantum efficiencies as high as 1.2% and a 
luminous level of 15 000 cd/m2 in simple ITO/interlayer/HTL/Alq/Al 
heterostructures . We also show that Cu(Pc) interlayers actually suppress, 
rather than enhance, hole injection and template crystallization of vapor- 
deposited TPD and NPB at modest temps., resulting in poor OLED thsrmal 
stability . 

ST anode interface modification hole transport injection thermal 

stability OLED; crosslinked triarylamine ITO hole transporting layer 
interfacial stability LED; electroluminescent device anode interface 
modification triarylamine 
IT Self-assefflbled monolayers 

(TAA, effect of sRonolayer number on device performance; anode 
interfacial engineering approaches to enhancing anode/hole transport 
layer interfacial stability and charge injection efficiency in organic 
light-emitting diodes) 
IT Hole transport 

(and injection; anode interfacial engineering approaches to enhancing 
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anode/hole transport layer interfacial stability and charge injection 
efficiency in organic light-emitting diodes) 

IT Anodes 

Electric current-potential relationship 
Electroluminescent devices 
Solid-solid interface 

(anode interfacial engineering approaches to enhancing anode/hole 
transport layer interfacial stability and charge injection efficiency 
in organic light-emitting diodes) 

IT Adhesion, physical 

(improvement of; anode interfacial engineering approaches to enhancing 
anode/hole transport layer interfacial stability and charge injection 
efficiency in organic light-emitting diodes) 

IT Thsrsaai stability 

(of OLED; anode interfacial engineering approaches to enhancing 
anode/hole transport layer interfacial stability and charge injection 
efficiency in organic light-emitting diodes) 

IT X-ray reflectivity spectra 

(of TAA and TPD-Si2 films; anode interfacial engineering approaches to 
enhancing anode/hole transport layer interfacial stability and charge 
injection efficiency in organic light-emitting diodes) 

IT Cyclic voltammetry 

Thermogravimetric analysis 

(of TPD-Si2 film; anode interfacial engineering approaches to enhancing 
anode/hole transport layer interfacial stability and charge injection 
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IT UV and visible spectra 
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IT Crystallization 

(of hole-transporting layers as function of temperature; anode interfaci 
engineering approaches to enhancing anode/hole transport layer 
interfacial stability and charge injection efficiency in organic 
light-emitting diodes) 

IT Surfacs structure 

(of hole-transporting layers; anode interfacial engineering approaches 
to enhancing anode/hole transport layer interfacial stability and 
charge injection efficiency in organic light-emitting diodes) 

IT 2085-33-8, Alq3 

(anode interfacial engineering approaches to enhancing anode/hole 
transport layer interfacial stability and charge injection efficiency 
in organic light-emitting diodes) 

IT 106-37-6, 1, 4-Dibromobenzene 106-95-6, Allyl bromide, reactions 

531-91-9, N,N'-Diphenylbenzidine 10025-78-2, Trichlorosilane (HSiC13) 
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transport layer interfacial stability and charge injection efficiency 
in organic light-emitting diodes using TPD-Si2 synthesized using) 
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interfacial stability and charge injection efficiency in organic 
light-emitting diodes) 
IT 50926-11-9, Indium tin oxide 

(anode; anode interfacial engineering approaches to enhancing 
anode/hole transport layer interfacial stability and charge injection 
efficiency in organic light-emitting diodes) 
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(cathode; anode interfacial engineering approaches to enhancing 
anode/hole transport layer interfacial stability and charge injection 
efficiency in organic light-emitting diodes) 
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(electron injecting layer; anode interfacial engineering approaches to 
enhancing anode/hole transport layer interfacial stability and charge 
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CO 66-4 (Surface Chemistry and Colloids) 

AB The authors report studies on the perturbations induced by the evaporation of 
Cu metal overlayers on dodecanethiol and octadecanethiol s©lf- assOTbl®d 
ssonolayers (SAMsj) . Monolayers were characterized after deposition on a Au 
substrate from an ethanolic solution, after heat treatment alone, after acid 
treatment alone, after phys . evaporation of a submonolayer Cu layer alone, and 
after deposition of an optically thick Cu layer followed by stripping with a 
HN03 solution The monolayers were studied using cyclic voltammetry, grazing- 
angle IR spectroscopy and XPS. Cyclic voltammetry revealed that the Au 
electrodes are passivated by the formation of the monolayers. The degree of 
passivation does not decrease with exposure to <6 N HN03 solns. or after Cu 
deposition and removal with HN03 . The IR studies indicate that the deposition 
of metal induced a reorganization, interpreted as increased disordering, of 
the monolayer, that is similar to heat treatment alone. XPS expts. showed no 
evidence of bond formation between C and Cu upon deposition of the Cu layer on 
the Sm.. 

ST metal coating thiol self a;s@extibl@d monolayer 
gold; copper coating thiol self assenoblsd 
SBonolaysr gold 
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AB The authors describe a solution-based procedure that affects the bulk 

recrystn. of Au and Au/Cu alloy thin films. Nanocryst . Au or Au/Cu films of 
1800-2000 A in thickness were deposited on glass sub5?tr!St«58 by DC-plasma- 
source sputtering. A 5 A thick Ti layer was used to promote the adhesion of 
these films to the substrats , The films were sequentially treated with 
piranha solution (3:1 concentrated H2SO4/30% H202), followed by immersion in 
3:1:16 HC1/HN03/H20. Atomic force microscopy (AFM) revealed that this 
treatment results in a coalescence of the fine-scale metal grains into larger, 
often irregular shaped domains. Com. acquired films grown by thsris^al 
evaporation behaved in a similar manner but displayed more extensive grain 
growth. XRD rocking angle measurements made of the Au(222) peak show a 
reduction in the fwhm of . apprx. 50-80% in the treated Au films, indicating 
that the oxidative treatment induces a significant bulk recrystn. of the 
metal. The dynamics suggest that the recrystn. is related to the preferential 
dissoln. of Au and/or impurities present at grain boundaries. This dissoln. 
leads to their unpinning and subsequent merger into larger grains. This 
hypothesis was tested by cosputtering Cu with the Au to form a dilute Cu/Au 
thin film. AFM data confirmed that the inclusion of this diluent 
significantly enhances grain growth and decreases surfacs root-mean-square 
roughness. The bulk recrystn. effect diminishes, however, with either an 
increase in the adhesion layer thickness or Cu content above a finite limit. 
To test their surface qualities, treated Au films were used as sraostratess for 
the growth of self-asssB^bied fiionoiaysrs (SAMs) of hexadecanethiol . The 
resulting SAMs had exceptional barrier properties, being extremely impermeable 
to aqueous redox moieties as measured by cyclic voltammetry. 
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(chemical mediated grain growth in nanotextured Au, Au/Cu thin films to 
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AB We describe a new approach for solution processing of crystalline monolayers 
of an alkyl-substituted polycyclic arossatic hydrocarbon mol. on the basal 
plane of graphite. These layers are prepared by first adsorbing a soluble 
oligophenyl precursor at a solid-liquid interface and subsequently performing 
the oxidative cyclodehydrogenation reaction to the final fused product in- 
situ. Scanning tunneling microscopy imaging with submol. resolution allowed 
visualization of the ordered nanostructures of both the precursors and the 
final organic adlayer, proving that the reaction had occurred. 
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AB The present study explains a novel hydrophobic organization of 4.8 ± 0.5 nm 
core diameter Au clusters in contrast to the organization using covalent and 
electrostatic interactions where specific bifunctional mols. are used. This 
unique method of organization is demonstrated using quartz crystal 
microbalance (QCM) , UV-visible spectroscopy, cyclic voltammetry, XPS, x-ray 
diffraction, and I-V measurements. QCM results show a slow attainment of 
saturation coverage (1010 clusters/cm2) of Au nanoclusters on the self- 
assenibled nionolayer (SAM) f unctionalized substrate, and the equilibrium 
constant (Keq) is 3 times less compared to that for the monolayer formation 
using dodecanethiol . The electronic and optical properties (e.g., surface 
plasmon band .apprx.525 nm) of these films show that the Au colloids maintain 
their individual character without fasion to larger units, and the current- 
voltage behavior shows nonlinearity . X-ray photoelectron spectra of the 
f unctionalized Au surface treated with monolayer-protected Au clusters (MFCs) 
reveal that S 2p shows a 0.2 eV shift compared to that of a dodecanethiol SAM, 
Cyclic voltammetric studies confirm the redox accessibility of these MFCs with 
an E° value of 0.65 V (AE « 60 mV, Ipa/Ipc « 1) and a surface coverage of 2.15 
+ 10-9 mol/cm2 on the SAM-f unctionalized surface. The hydrophobic 
organization of MFCs on the f unctionalized Au subsfcrats forms an ideal 
platform for examining the existing theor . models associated with the 
adsorption of colloids and proteins, as well as cellular attachment and 
adhesion at solid surfaces. 
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AB The authors have studied comparative adsorptivities and relative stabilities 
of self-assenibled monolayers of thiol (benzenethiol, BT) vs. selenol 
(benzeneselenol, BSe) on a Ag surface by diffuse reflectance IR Fourier 
transform (DRIFT) spectroscopy and surface-enhanced Raman spectroscopy (SERS) . 
BT and BSe are chemisorbed on Ag as benzenethiolate and benzeneselenolate, 
resp., after deprotonation with a tilted orientation with respect to the 
substrate surface; the benzene rings of BT and BSe are tilted by 25° and 37°, 
resp., from the substrate normal. Competitive adsorption expts. show that 
adsorption of BT is more favorable by 0.3 kcal/mol. Temperature-dependent 
DRIFT spectra indicated that the monolayer of benzenethiolate on Ag is 
thsrs&ally more stable than that of benzeneselenolate. This could be evidenced 
from the fact that the vibrational peaks of the benzenethiolate species were 
observed up to 458 K, while those of benzeneselenolate became substantially 
weakened around 418 K. The more neg. desorption potential of the BT monolayer 
clearly indicates that the benzenethiolate binds more strongly to the Ag 
surface than the benzeneselenolate does. 
ST self assesnbled monolayer benzenethiol 

benzeneselenol adsorption silver; SMi benzenethiol 
benzeneselenol adsorption silver 
IT Self-asseiiibled aionolaysrs 

(adsorptivity and stability of self-assembled 
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(competitive; adsorptivity and stability of self- 
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selenol on silver) 
IT IR reflectance spectra 
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IT SERS (Raman scattering) 
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TI Computational nanotribology : SMis for MEMS 

AU Berry, Rajiv J.; Wintrich, Nicole L.; Bharadwaj, Rishikesh K.; Schwartz, 

Martin 

CS Air Force Research Laboratory, Materials Directorate, Wright-Patterson 

AFB, OH, 45433, USA 
SO Materials Research Society Symposium Proceedings (2001) , 

649 (Fundamentals of Nanoindentation and Nanotribology II), Q9 . 5 . 1-Q9 . 5 . 6 

CODEN: MRSPDH; ISSN: 0272-9172 
PB Materials Research Society 
DT Journal; General Review 
LA English 

CC 76-0 (Electric Phenomena) 

Section cross-reference ( s ) : 65, 66 
AB A review with 10 refs. Sslf-asssmbled saonolayers (SAMs) consisting of 

hydrocarbon chains attached to silica walls were evaluated computationally for 
their high temperature stability, life cycle and performance in 
microelectromech. systems (MEMS). Ab initio calcns. at sufficiently high 
level of theory were conducted on model compds. to predict the bond strengths 
holding the monolayer tethered to the MEMS device and relate them to its 
thsraial stability. Non-equilibrium mol. dynamics (NEMD) simulations under 
sliding periodic boundary conditions were employed to compute the frictional 
force as a function of applied load. The NEMD trajectories were analyzed for 
the structure and chain dynamics of the SAMs and compared with NEMD and 
equilibrium MD results for the fluid. The significance of monolayer 
penetration depth, monolayer gauche fraction, wall thermostat characteristics 
and the size of the simulation box on the computed results were studied. 
ST review hydrocarbon chain monolayers silica gel surface MEMS 
IT Micromachines 

Semiconductor devices 

(MEMS system; computational nanotribol. in evaluation of MEMS system 
with hydrocarbon chains on silica gel surface) 
IT Friction 

Molecular dynamics 

Self-assembled monolayers 
(computational nanotribol. in evaluation of MEMS system with 
hydrocarbon chains on silica gel surface) 
IT Hydrocarbons, uses 

(computational nanotribol. in evaluation of MEMS system with 
hydrocarbon chains on silica gel SJurfacs) 
IT Tribology 

(nano-; computational nanotribol. in evaluation of MEMS system with 
hydrocarbon chains on silica gel surface) 
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TI Ordered nanostructures of a [2] catenane through self-assembly at 

surfaces. An SIM study with sub-molecular resolution 
AU Samori, Paolo; Jackel, Frank; Unsal, Omer; Godt, Adelheid; Rabe, Jurgen P. 
OS Department of Physics, Humboldt Univ. Berlin, Berlin, 10115, Germany 
SO ChemPhysChem (2001), 2(7), 461-464 Published in: Angew. 

Chem., Int. Ed., 40(14) 

CODEN: CPCHFT; ISSN: 1439-4235 
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LA English 

CC 66-4 (Surface Chemistry and Colloids) 
Section cross-reference ( s ) : 22 

AB STM is an important technique which allows not only investigations of 

structure and dynamics of organic adsorbates but also their manipulation at 
the mol. level. Herein the study dealt with STM investigations of the 
[2] catenane which consist of two 87-membered rings and related compds. The 
large rings of the [2] catenane have conformational flexibility due to the long 
aliphatic chains. This features give rise to adopt a shape to form tightly- 
packed 2-dimensional crystals on highly oriented pyrolytic graphite (HOPG) 
through self-assembly from solution The STM images revealed that the adsorbed 
catenane adopted a quaternary structure, in which the 2 angled moieties are at 
the rim and the 2 rodlike units are in the middle of the interlocked system. 
This interpretation of the images was supported by mol. mechanics calcns. of 
[2] catenane on HOPG. Both macrocycles forming the catenane are unfolded and 
ring-shaped. They assemble nearly flat on HOPG, which allows for a maximum 
overlap of the electronic states of the adsorbate with the ones of the 
substrate. The computed structure was in good agreement with the STM results. 

ST catenane ordering graphite surface self assembly 

IT Nanostructures 

Order-disorder transition 
Seslf-assessibled saonolayers 
(ordered nanostructures of [2] catenanes through self-assembly at HOPG 
surfaces ) 

IT 7782-42-5D, Graphite, highly oriented pyrolytic, uses 

(ordered nanostructures of [2] catenanes through self-assembly at HOPG 

surfaces) 

IT 358768-04-4 358768-05-5 358768-07-7 

(ordered nanostructures of [2] catenanes through self-assembly at HOPG 
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TI Redox Active Ordered Arrays via Metal Initiated Self -Assembly of 

Terpyridine Based Ligands 
AU Diaz, Diego J.; Bernhard, Stefan; Storrier, Gregory D.; Abruna, Hector D. 
CS Department of Chemistry and Chemical Biology Baker Laboratory, Cornell 

University, Ithaca, NY, 14853-1301, USA 
SO Journal of Physical Chemistry B (2001), 105(37), 8746-8754 

CODEN: JPCBFK; ISSN: 1089-5647 
PB American Chemical Society 
DT Journal 
LA English 

CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 27, 66 

AB The interfacial reaction of terpyridyl-pendant poly-amido amine (PAMAM) 
dendrimers (dend-n-tpy; n = 4, 8, 32) and of bis-terpyridine containing 
bridging ligands (tpy-bridge-tpy) , dissolved in CH2C12, with aqueous Fe2+ or 
Co2+ gives rise to film formation on HOPG and Pt(lll) single crystal surfaces. 
Molecularly resolved STM images reveal that these films form highly ordered 2- 
D trigonal arrays, which appear to be composed of one-dimensional polymeric 
strands with a repeat unit of (tpy-dendrimer-tpy-M) x, in the case of 
dendrimers, or (tpy-bridge-tpy-M) x, in the case of the bridging ligands. An 
extensive study with ligands of tailored architecture has been carried out, 
providing insight on the relationship between the ligand's mol. structure and 
that of the resulting films. The formation of ordered domains appears to be 
controlled, at least in part, by the rigidity of the mol. containing the 
terpyridine groups. Films derived from bridging ligands containing long chains 
did not give rise to observable periodic structures, whereas, rotationally 
hindered bridging ligands gave rise to well-ordered films. The use of 
optically active ligands gave rise to helical structures whose sense was 
dependent on the chirality of the mol. employed. The phys. extension of the 
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ordered domains appears to be delimited by terrace width on the HOPG s«.rf ace . 
The dimensions obtained from an anal, of STM images are consistent with the 
estimated size (from mol. modeling) of the mols. from which the films were 
derived. In all cases, the films are electrochem. active and exhibit a metal 
b&seci reversible wave at a formal potential that corresponds to that for the 
resp. [M(tpy)2]+2 complex. 

ST interfacial reaction redox active ordered array metal terpyridine complex; 
dendrimer ligands terpyridine self assembled layer platinum graphite 

IT Chirality 

(effect on redox active ordered arrays via metal initiated 

self-assembled of terpyridine based dendrimer ligands) 
IT Molecular modeling 

(estimated size of self-assembled film forming mol. of complexes with 

terpyridine based ligands) 
IT Cyclic; voltammetry 

(of Pt electrode with films derived from interfacial reaction of 

dend-8-tpy/Co2+ and dend-8-tpy/Fe2+ in acetonitrile containing TBAP) 
IT Surface structure 

(of films derived from interfacial reaction of dend-8-tpy/Co2+ and 

dend-8-tpy/Fe2+) 
IT Formal potential 

(of films derived from interfacial reaction of dend-8-tpy/Co2+ and 

dend-8-tpy/Fe2+ in acetonitrile containing TBAP) 
IT Interfacial reaction 

(of terpyridyl-pendant poly-amido amine (PAMAM) dendrimers (dend-n-tpy; 

n = 4, 8, 32) and of bis-terpyridine containing bridging ligands 

(tpy-bridge-tpy) , dissolved in CH2C12, with aqueous Fe2+ or Co2+) 
IT Polyamines 

(polyamide-, dendrimers; redox active ordered arrays via metal 
initiated self-assembly of terpyridine based dendrimer 

ligands ) 
IT Dendritic polymers 
Dendritic polymers 

(polyamide-polyamines ; redox active ordered arrays via metal initiated 

self-assembly of terpyridine based dendrimer ligands) 
IT Polyamides, properties 

(polyamine-, dendrimers; redox active ordered arrays via metal 

initiated self-assembly of terpyridine based dendrimer 

ligands ) 
IT Self-asseisil2lsd sior.olayers 

(redox active ordered arrays via metal initiated self-assembly of 

terpyridine based dendrimer ligands) 
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(cyclic voltammetry of Pt electrode with films derived from 

interfacial reaction of dend-8-tpy/Co2+ and dend-8-tpy/Fe2+ in 

acetonitrile containing TBAP) 
IT 26937-01-9D, PAMAM, reaction products with carboxylic acid-pendant 
terpyridine 
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self-assembled of terpyridine based dendrimer ligands) 
IT 7782-42-5, Graphite, uses 

(highly oriented, pyrolytic; redox active ordered arrays via 
metal initiated self-assembly of terpyridine based dendrimer 
ligands on) 
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n = 4, 8, 32) and of bis-terpyr idine containing bridging ligands 
(tpy-bridge-tpy) , dissolved in CH2C12, with aqueous Fe2+ or Co2+) 

IT 15438-31-0, Iron 2+, reactions 22541-53-3, Cobalt 2+, reactions 

(of terpyridyl-pendant poly-amido amine (PAMAM) dendrimers (dend-n-tpy; 
n = 4, 8, 32) and of bis-terpyridine containing bridging ligands 
(tpy-bridge-tpy), dissolved in CH2C12, with aqueous Fe2+ or Co2+) 

IT 1148-79-4D, 2 , 2 ' : 6 ' , 2 ' ' -Terpyridine, reaction products with polyamidoamine 
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(redox active ordered arrays via metal initiated self-assembly of 
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(redox active ordered arrays via metal initiated self-assembly of 
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IT 7440-06-4, Platinum, uses 

(single crystal; redox active ordered arrays via metal initiated 
self-assembly of terpyridine based dendrimer ligands on) 
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AB Dynamic processes of viologen monolayers at electrified interfaces were 

described for self-asses&ied snonoiayers ( SAMs) of viologen-thiols on a Au 
electrode and the spike voltammetric response of heptylviologen on a HOPG 
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electrode using the results of electrochem, and electroref lectance 
measurements. The viologen-thiol SMi memorizes anion present while forming 
the S.5^M„ The spike response of heptylviologen at a HOPG electrode was 
tentatively assigned as Gibbs monolayer-Langmuir monolayer phase transition. 
ST viologen self assesjstoled sjonclaysr gold 

electrode dynamics; mercaptoundecylpentylviologen f luorophosphate 
self asssjsbled monolayer gold electrode 
dynamic process 
IT Self-assessfoled monolayers 

(cyclic voltammetry of viologen-thiol sslf- 
assenabled monolayer on Au electrode in KCl solution and 
effect of coexisting anion in forming monolayer: viologen monolayers 
dynamics on electrode surfaces) 
IT Anions 

(in viologen-thiol viologen-thiol ijel.f-asseiabied 
saotiolayer on Au electrode dynamics) 
IT Formal potential 

(of pentyl (mercaptoundecyl ) bipyridinium bis (hexaf luorophosphate) 
SAM on gold electrode prepared with and without Et4NBr in KBr and 
in KPF6 and KF solns. in film transfer expts.) 
IT Cyclic voltammetry 

(of pentyl (mercaptoundecyl ) bipyridinium bis (hexaf luorophosphate) 
SAM on gold electrode prepared with and without Et4NBr in KBr 
solution: viologen monolayers dynamics on electrode surfaces) 
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AB Azurin and other small redox proteins exhibit fast electron transfer when 
adsorbed on a pyrolytic graphite "edge" electrode, but close examination 
reveals unusual electrochem. behavior that is not predicted by simple models. 
Cyclic voltammetry over a wide range of scan rates (up to 1000 V s-1) shows 
that the apparent reduction potential depends on the scan rate and initial 
polarization potential, and that a small finite peak separation persists in 
the slowest expts. (1 mV s-1). To determine the origin of these effects, the 
voltammetric behavior of azurin adsorbed at PGE has been compared with results 
obtained using gold electrodes modified with a seif-asssmbled monolayer (S&M ) 
of hexanethiol or decanethiol. The contrastingly simple results that are 
obtained with the SAM electrodes show that the complexities stem from 
properties of the graphite siarface or its interface with the protein. Fast 
scan cyclic voltammetry, initiated after prepolarizing the graphite electrode 
over a range of potentials, reveals that rapid electron exchange with the 
"blue" Cu center is perturbed by further processes that are relatively slow. 
Moreover, similar effects are observed for a ferredoxin that has two Fe-S 
clusters, each with a much more neg. reduction potential. These slow 
processes are responsible for the complex hysteresis behavior that is observed 
with the PGE electrode. Two models are proposed and compared: in the first, 
redox-active siarfaee groups on the graphite surface modulate the reduction 
potential of the adsorbed protein. In the second model, the change in redox 
state of the active site is sensed by the electrode-protein interface, which 
adjusts to a new state. 
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IT Chemically modified electrodes 

(electrochem. origin of hysteresis in electron-transfer reactions of 
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proteins adsorbed on) 

(electrochem. origin of hysteresis in electron-transfer reactions of 
proteins adsorbed on gold modified with) 
IT Simulation and Modeling, physicochemical 

(of proteins adsorbed on pyroiytic graphite and modified gold 
electrodes) 
IT Cyclic voltammetry 
Electric potential 
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AB Exposure of Cu2+ ions to 1 , 4-benzenedimethanethiol (BDMT) monolayers on Au in 
solution results in the formation of copper f unctionalized monolayers which 
have been investigated in detail by surface-enhanced Raman spectroscopy 
(SERS), XPS, and cyclic voltammetry (CV) . Upon exposure to copper ions, the 
free thiol groups at the surface of the monolayer disappear indicating the 
replacement of protons with copper ions. The reaction leads to a red shift in 
the C-S stretching frequency, but most of the other features are unaffected. 
Relative intensities of the peaks are largely the same; however, some new 
features are observed suggesting minor changes in the adsorbate structure that 
makes addnl. modes observable. Thermal stability of the monolayers has been 
reduced substantially as a result of reaction with metal ions, indicating that 
the chemical binding at the Au-monolayer interface is affected. XPS shows 
that copper is present at the surface. Electrochem. behavior before and after 
Cu2+ ion adsorption is significantly different, and the adsorbed metal ions 
undergo reversible redox transformations. The cyclic voltammograms of the 
adsorbed copper ions are discvissad in relation to the oxidation state changes 
in aqueous electrolyte solns. 
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AB Atomic force microscopy (AFM) images of the single monolayer of five partially 
fluorinated fatty acid salts [CF3 (CF2 ) m (CH2 ) nCOO-] 2Cd2+ [ (m, n) = ( 7, 10 ) , (7,16), 
(7,22), (5,22), and (3,22)] transferred from aqueous Cd2+ subphase to solid 
substrats revealed that the mols. had assembled into monodispersed two- 
dimensional clusters of tens of nanometers, whose morphol. developed 
systematically with (m,n). Polarized IR measurements detected a corresponding 
change with (m,n) in the -(CF2)-m and -(CH2)-n orientation angles. It is 
found that the van der Waals interaction between the C-C-C trans zig-zag 
planes of adjacent hydrocarbon segments is the driving force for the cluster 
formation, while the overlapping interaction between the fluorocarbon tails of 
neighbor salt mols. is responsible for cluster compactness. Grazing incidence 
reflection absorption spectra of the (m,n)=(7,10) single monolayer recorded 
during temperature elevation from 25 to 150 °C show that heating has caused the 
hydrocarbon chain and the terminal C-CF3 axis to be gradually randomly 
oriented, while the carboxylate C2 symmetry axis and the fluorocarbon long 
axis to realign toward the s-ubstrate normal. It is di.scovered that the single 
monolayer has theriaal memory and cycl.i.c heat:i.ng-cooling treatment can render 
an excellent th«rs?ial stability of 120°C to the -(CH2)-10 and CF3(CF2)-7 
orientations. The different thermal behavior of the corresponding five-layer 
Y-type LB films, reported by C. Naselli et al . (1989) was explained as due to 
the longitudinal interaction between the headgroups of adjacent layers. 

ST fatty acid cadmium salt Langmuir Blodgett monolayer nanostructure 
conformation 

IT Adsorbed monolayers 

(Langmuir-Blodgett; polarized IR study of structure of two-dimensional 
nanoclusters of partially fluorinated long-chain fatty acid salts) 

IT Chemical chains 
Conformation 
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IR spectra 

Molecular orientation 
Molecular reorientation 
Nanostructures 
Packing (particle) 

Self"-asse3!sbled monolayers 
Van der Waals force 

(polarized IR study of structure of two-dimensional nanoclusters of 
partially fluorinated long-chain fatty acid salts) 
IT Fatty acids, properties 

(salts; polarized IR study of structure of two-dimensional nanoclusters 
of partially fluorinated long-chain fatty acid salts) 
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Section cross-reference ( s ) : 74 
AB Crown conformers of 0-carboxymethylated calix [ 4 ] resorcinarenes (CRA-CMs) 

bearing four perf luorooctyl- and octylazobenzene residues at the lower rim of 
the cyclic, skeleton were synthesized to investigate the resistance to 
desorption of CRA-CMs forming self- assesib.led sisotiiolayers on aminosilylated 
silica siiSsstrat-es and the sv;rfaca energy photocontrol basad on E-to-Z 
photoisomerization of the azobenzene moiety. In comparison with CRA-CM 
monolayers on silica substrates, the desorption of CRA-CMs on the aminated 
lUi'-iit vas remarkably suppressed even when CRA-CM monolayers were sonicated 
in polar solvents and even in water. The high desorption-resistance was 
attributable to multi-point adsorption of CRA-CMs through C00H/NH2 
interactions. UV-Vis spectral studies revealed that CRA-CM substituted with 
p-octylazobenzene exhibited high E-to-Z photoisomerizability up to 92% in 
self- asseatbleci .aionolayers, while less photoisomerizability was observed for 
CRA-CM bearing p-perf luorooctylazobenzenes due to the steric hindrance of the 
larger perf luoroalkyl chains. Photoinduced changes of contact angles for 
water up to 8.3° were observed for a CRA-CM monolayer. 
ST calixresorcinarene deriv prepn silica self assembled 

iBonolaysr photoisomerization 
IT Isomerization 

(photoisomerization; preparation of self-assessbled 
SRonolayerss derived from calix [ 4] resorcinarene derivs. 
exhibiting resistance to desorption) 
IT Chemisorption 
Contact angle 
Desorption 

Sel f -a s; s;«;sxblsd monolayers 
Sui:fac« energy 
(preparation of self-asseiabled monolayers 

derived from calix [ 4 ] resorcinarene derivs. exhibiting resistance to 

desorption) 
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desorption) 
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(preparation of s®lf-ass@sibled monolayers 
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desorption) 
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(preparation of self-assessbled monolayers 

derived from calix [ 4 ] resorcinarene derivs. exhibiting resistance to 
desorption) 
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CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 66 
AB The influence of different chemical pretreatments on the formation and 
electrochem. of self-ass®BS}:>lad mixed sionoiayssrs of 11- 

(f errocenylcarbonyloxy) undecanethiol and n-decanethiol was examined using 
cyclic voltammetry (CV) and XPS. The hot-etched pretreated surface yields 
mixed monolayers with higher surface coverages of the electroactive thiol than 
a cold-etched surface. Probably the former surface presents a greater 
percentage of higher energy binding sites than the latter surface. The higher 
stability of these sites for the f errocenylalkanethiolate is confirmed by 
desorption expts. in EtOH. The electroactive species are in dynamic 
adsorption/desorption equilibrium with the EtOH solution, which helps to 
explain a number of important properties. 

ST electroactive thiolate SAM adsorption desorption electrochem 
gold; piranha treated gold thiolate SAM 

IT Adsorption 

(electrochem.; influence of different chemical pretreatments of gold on 
adsorption, desorption, and electrochem. of electroactive self 
-a;5c5!h::;fol«d thiolate monolayers on gold) 
IT Desorption 

Sel -i! ■■■as' s;««-!.b:i ssonolayers 
(influence of different chemical pretreatments of gold on adsorption, 
desorption, and electrochem. of electroactive self- 
assejBblad thiolate monolayers on gold) 
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AroKiatic Disulfide and Diselenide Molecules on Polycrystalline 
Gold Films: A Comparative Study of the Geometrical Constraint Using 
Temperature-Dependent Surface-Enhanced Raman Spectroscopy, X-ray 
Photoelectron Spectroscopy, and Electrochemistry 
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AB A detailed investigation of the s®lf-as.ses?iblad ssoxiolayssrs of di-Ph disulfide 
(DDS), di-Ph diselenide (DDSe) , and naphthalene disulfide (NDS) on polycryst. 
gold films using surface -enhanced Raman spectroscopy (SERS), XPS, and 
electrochem. is presented. Whereas DDS dissociatively chemisorbed on Au, in 
both DDSe and NDS, the Se-Se and S-S bonds, resp., are preserved upon 
adsorption. All of the mols. adsorb with the mol. plane perpendicular to the 
surface. Temperature-dependent SERS studies suggested that the DDS monolayer 
was by far the most stable one and was stable up to a temperature of 423 K. 
Both DDSe and NDS desorbed without breaking the diselenide and disulfide 
bonds. None of the monolayers show any structural change upon heating. XPS 
investigations show the presence of beam-induced damage upon X-ray exposure to 
DDS and NDS monolayers, and the damage is greater in the latter. Electrochem. 
investigations support the SERS and XPS data. Number of pinholes and defects 
are much less in the DDS monolayer than in NDS and DDSe. The impedance 
parameters such as double-layer capacitance, charge-transfer resistance, and 
diffusion coeffs. measured at different frequencies support the above 
conclusion. It is suggested that the geometric constraint imposed by the 
rigid naphthalene -ring inhibits the cleavage of the S-S bond, and 
consequently, the adsorption sites for sulfurs are not strongly bonded. For 
DDSe, it appears that the Se-Se distance is such that appropriate binding 
sites are available, thus leading to a more ordered monolayer. For DDS, the 
facile cleavage of the S-S bond leads to strong binding of the adsorbate mols. 
at the preferred surface sites, resulting in a rather well-ordered self- 
assembled structure. 
ST SAM gold modified electrode disulfide diselenide SERS XPS CV 
IT Surface defects 

(Number of pinholes and defects in sslf-assssabled 
^Yic;;\ol--aY«>rs of small aromatic disulfide and diselenide 
mols. on polycryst. gold films) 
IT Electric current-potential relationship 

(•::y<:?vio voltammogram in acetonitryl containing iron redox system 
to study bare gold and modified gold electrodes) 
IT Dissociative chemisorption 

(dissociatively chemisorption of di-Ph disulfide on polycryst. gold 
films ) 
IT Adsorption 

ov- 1. -i 4 4 v.-'.x-i.b , 1 .monolayers 
(investigation of self-assesabled saos^solayers 

of di-Ph disulfide, di-Ph diselenide, and naphthalene disulfide on 
polycryst. gold films using SERS, XPS and cyclisig 
voltammetry ) 
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IT Desorption 

(of di-Ph diselenide, and naphthalene disulfide without breaking 
diselenide and disulfide bonds) 
IT Chemically modified electrodes 
Electric impedance 

(plot of real part of faradaic impedance in aqueous KF solution for di- 
disulfide, di-Ph diselenide, and naphthalene disulfide modified Au 
electrodes) 
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polycryst. gold films using SERS, XPS and cycling 
voltammetry ) 
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(polycryst. films; investigation of sslf-assstnbled 
oionolayers of di-Ph disulfide, di-Ph diselenide, and 
naphthalene disulfide on polycryst. gold films using SERS, XPS and 
cycling voltammetry) 
OSC.G 77 THERE ARE 77 CAPLUS RECORDS THAT CITE THIS RECORD (80 CITINGS) 
UPOS.G Date last citing reference entered STN: 15 Dec 2010 
OS.G CAPLUS 2010:1527351; 2010:1340212; 2010:719255; 2010:551903; 

2010:127751; 2010:127098; 2010:69306; 2009:810971; 2009:963119; 
2009:779243; 2008:1079405; 2008:859310; 2008:552100; 2008:549641; 
2008:549398; 2008:310674; 2008:23202; 2 0 0 7:1342793; 2007:1342781; 
2007:822721; 2007:713469; 2007:709166; 2007:683564; 2007:671396; 
2007:490065; 2007:414923; 2007:203443; 2007:130993; 2006:1346169; 
2006:1320109; 2006:907856; 2006:509724; 2006:398586; 
2005:1226945; 2005:1226920; 2005:1179572; 2005:1112989; 
2005:955062; 2005:708268; 2005:702445; 2005:655364; 2005:573850; 
2005:538765; 2005:162482; 2005:113453; 2004:1011836; 2004:956588; 
2004:944086; 2004:745973; 2004:559544 
RE.CNT 49 THERE ARE 49 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE CITED REFERENCES 

(1) Bain, C; J Am Chem Soc 1989, Vlll, P321 HCA 

(2) Bain, C; J Am Chem Soc 1989, Vlll, P7155 HCA 

(3) Bandyopadhyay, K; Langmuir 1997, V13, P866 HCA 

(4) Bandyopadhyay, K; Langmuir 1998, V14, P625 HCA 

(5) Bandyopadhyay, K; Langmuir 1998, V14, P625 HCA 

(6) Bryant, M; J Am Chem Soc 1991, V113, P3629 HCA 

(7) Castner, D; Langmuir 1996, V12, P5083 HCA 

(8) Chailapakul, 0; Langmuir 1995, Vll, P1329 HCA 

(9) Chambers, J; Encyclopedia of Electrochemistry of the Elements 1979, VXII, 

P403 

(10) Colvin, V; J Am Chem Soc 1992, V114, P5221 HCA 

(11) Delahay, P; Double Layer and Electrode Kinetics 1965 

(12) Dishner, M; Langmuir 1997, V13, P4788 HCA 

(13) Droff, C; J Phys Chem 1982, V86, P3277 

(14) Fenter, P; Science 1994, V266, P1216 HCA 

(15) Finklea, H; Langmuir 1993, V9, P3660 HCA 

(16) Gamage, S; Tetrahedron 1990, V46, P2111 HCA 



August 3 1 , 20 1 1 1 0/594,654 1 

(17) Gao, M; Adv Mater 1997, V9 , P802 HCA 

(18) Geo, X; J Phys Chem 1990, V94, P6858 

(19) Grasselli, J; Chemical Application of Raman Spectroscopy 1976 

(20) Hickman, J; Science 1991, V252, P688 HCA 

(21) Ishida, T; Langmuir 1998, V14, P2092 HCA 

(22) Joo, T; J Phys Chem 1986, V90, P5816 HCA 

(23) Kawanishi, Y; Langmuir 1992, V8, P2601 HCA 

(24) Kwon, C; J Raman Spectrosc 1989, V20, P575 HCA 

(25) Lee, S; J Raman Spectrosc 1991, V22, P811 HCA 

(26) Lee, T; J Raman Spectrosc 1991, V22, P339 HCA 

(27) Li, D; J Am Chem Soc 1990, V112, P7389 HCA 

(28) Miler, C; J Phys Chem 1991, V95, P877 

(29) Mirkin, C; Annu Rev Phys Chem 1992, V43, P719 HCA 

(30) Morris, M; Encyclopedia of Electrochemistry of Elements 1979, VXIII, P67 

(31) Murty, K; Langmuir 1998, V14, P5446 HCA 

(32) Patai, S; Organic Selenium and Tellurium Compounds 1986, VI 

(33) Porter, M; J Am Chem Soc 1987, V109, P3559 HCA 

(34) Sabatani, E; Langmuir 1993, V9 , P2974 HCA 

(35) Sabatini, E; J Phys Chem 1987, V91, P6663 

(36) Samant, M; Langmuir 1992, V8, P1615 HCA 

(37) Sandhyarani, N; J Raman Spectrosc 1998, V29, P359 HCA 

(38) Sandhyarani, N; Vacuum 1998, V49, P179 

(39) Sawyer, D; Experimental Electrochemistry for Chemists 1974, P77 

(40) Scott, P; J Am Chem Soc 1956, V78, P5463 

(41) Scrader, B; Angew Chem Int Ed Engl 1973, V12, P884 

(42) Strong, L; Langmuir 1988, V4, P546 HCA 

(43) Tariov, M; J Am Chem Soc 1993, V115, P5305 

(44) Ulman, A; An Introduction to Ultrathin Organic Films from 
Langmuir-Blodgett to Self-Assembly 1991 

(45) Ulman, A; Chem Rev 1996, V96, P1533 HCA 

(46) van Wart, H; J Phys Chem 1976, V8, P1823 

(47) West, R; CRC Handbook of Chemistry and Physics 1984, V64 ed 

(48) Wollman, E; J Am Chem Soc 1994, V116, P4395 HCA 

(49) Zweig, A; J Org Chem 1965, V30, P3997 HCA 

L31 ANSWER 55 OF 60 HCA COPYRIGHT 2011 ACS on STN 
AN 130:213976 HCA Fu ll -text 
ED Entered STN: 10 Apr 1999 

TI Molecular Dynamics Simulation of Benzenethiolate and Benzyl Mercaptide on 

Au ( 1 1 1 ) 

AU Jung, Hun Huy; Won, Young Do; Shin, Seokmin; Kim, Kwan 

CS Department of Chemistry and Center for Molecular Catalysis, Seoul National 

University, Seoul, 151-742, S. Korea 
SO Langmuir (19SS), 15(4), 1147-1154 

CODEN: LANGD5; ISSN: 0743-7463 
PB American Chemical Society 
DT Journal 
LA English 

CC 66-3 (Surface Chemistry and Colloids) 
Section cross-reference ( s ) : 65 

AB The results of theor. studies on the -.^^ .v-v' ■...x^^-;. of 

benzenethiolate (BT) and benzyl mercaptide (BZM) on a Au(lll) surfacs were 
presented. A few relevant potential energy parameters were aetermmed 
Annealing type mol. dynamics simulations where the minimized initial 
configurations are heated to 1000 K and then cooled to room temperature, 
assuming two types of unit cells: a/3+V3R30° and 2 + 2 were performed. The 
results of the simulations showed that BZM formed a nearly perfect herringbon 
structure, while the apparent herringbone type structure of BT was somewhat 
disordered in the a/3W3R30° unit cell. For the 2+2 unit cell with larger are. 
per mol., both monolayers did not form well-ordered structures, but the BZM 
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showed some local ordering with herringbone structure. In both cases, the 
mols. of BZM are found to be nearly vertical to the surface, while those of 
are tilted from the surface normal. All these theor. results are consistent 
with recent exptl. findings. The role of a flexible methylene unit near the 
sulfur headgroup in discrisjinatitug stable packing structures of the self- 
assejubled monolayers is discussed. 
ST gold self assembled naonolayers arom 

thiol mol dynamics simulation 
IT Thiols (organic) , properties 
Thiols (organic), properties 

(aryl; annealing type mol. dynamics simulation of 
benzenethiolate and benzyl mercaptide on Au(lll)) 
IT Adsorbed substances 

Molecular orientation 

Surface structure 

(effect of aromatic thiol headgroups on packing structures of 

^ ^ - ^ ^ > v ^ on Au (111) 

studied by mol. dynamics simulation) 
IT Potential energy 

(mol. dynamics simulation of interaction between aromatic thiol 

headgroups during self-assembly on Au(lll) surface) 
IT Simulation and Modeling, physicochemical 

(mol. dynamics; annealing type mol. dynamics simulation of 

benzenethiolate and benzyl mercaptide on Au(lll)) 
IT Phenols, properties 
Phenols, properties 

(thiophenols; annealing type mol. dynamics simulation of 

benzenethiolate and benzyl mercaptide on Au(lll)) 
IT 1492-49-5, Benzenemethanethiol, ion(l-) 13133-62-5, Benzenethiolate, 
properties 

(annealing type mol. dynamics simulation of benzenethiolate and benzyl 
mercaptide on Au(lll)) 
IT 7440-57-5, Gold, properties 

(effect of aroisistic thiol headgroups on packing structures of 
self-assesfibled monolayers on Au(lll) 
studied by mol. dynamics simulation) 
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TI Self-assesBbled nionolaysrs on electrode 

surfaces: a probe for redox kinetics 
AU Berchmans, Sheela; Yegnaraman, Venkatraman; Rao, Gollakota Prabhakara 
CS Central Electrochemical Research Institute, Karaikudi, 630 006, India 
SO Journal of Solid State Electrochemistry (1998), 3(1), 52-54 

CODEN: JSSEFS; ISSN: 1432-8488 
PB Springer-Verlag 
DT Journal 
LA English 

CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 66, 67 

AB The formation and characterization of - ^-.w^^ of 

organosulfur compds . like alkanethiols and dialkyl (di) sulfides on metal 
surfaces such as gold are areas of current research interest. The presence of 
an aroisiatic ring in a thiol mol. can enhance the binding between Au and the 
thiol, giving compact and impervious self-assembled monolayers. The formation 
of a monolayer of 2-mercaptobenzothiazole (MBT) , containing an aromatic group 
with a fussd thiazole ring but no long alkyl chain, is achieved on a gold 
electrode surfaces. Voltammetric studies of f erro/f erricyanide and 
ferrous/ferric redox systems carried out on this Au|MBT electrode are 
reported. Further, the possibility of using such an Au|MBT electrode to 
distinguish between inner and outer sphere electron transfer reactions is 
indicated . 

ST self asssers-jil'i'd sviosiolayer electrode 

surface probe redox kinetics; mercaptobenzothiazole self 
ass.«:."--b-led iiiO-Vio -layer gold electrode redox kinetics; 

octadecyl mercaptan mercaptobenzothiazole monolayer gold electrode redox 
kinetics; cyanoferrate redox kinetics ^ ' i^.^^^^i * ^ 
isioriolaysr gold electrode; iron redox kinetics sslt" 
ass®5Kbl®d monolayer gold electrode 
IT Electron transfer 

(adsorbed aromatic thiol monolayers on electrodes in 
distinguishing between inner and outer sphere electron transfer) 
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IT Thiols (organic) , uses 
Thiols (organic) , uses 

(aryl; adsorbed monolayers on electrodes in distinguishing 
between inner and outer sphere electron transfer) 
IT Redox reaction 

Redox reaction kinetics 

(electrochem. ; of Fe2+/Fe3+ and cyanof errates on self- 
asseiEibled snonolayers from octadecyl mercaptan and 

from mercaptobenzothiazole on gold electrode in sulfuric acid solns.) 
IT Adsorbed monolayers 

(octadecyl mercaptan and mercaptobenzothiazole on gold electrode in 

study electrochem. redox reaction kinetics) 
IT Cyclic voltammetry 

(of gold electrodes modified with mercaptobenzothiazole or octadecyl 

mercaptan in sulfuric acid solution containing ferrous ammonium sulfate or 

potassium f errocyanide ) 
IT S^:i j:-a;i i-;,-;!?.b,l«Jci isic-riiiiayers: 

(on electrode surfaces: probe for redox kinetics) 
IT Electrodes 

( I ■:-i5 3;-;-h:?5b-?uf;?. sjiorK.. .uiver r. on electrode 

surfaces: probe for redox kinetics) 
IT Phenols, uses 
Phenols, uses 

(thiophenols; adsorbed monolayers on electrodes in distinguishing 
between inner and outer sphere electron transfer) 
IT 10045-89-3, Ferrous ammonium sulfate 13943-58-3, Potassium ferrocyanide 
(cyclic voltammetry of gold electrodes modified with 

mercaptobenzothiazole or octadecyl mercaptan in sulfuric acid solution 
containing ferrous ammonium sulfate or potassium ferrocyanide) 
IT 7664-93-9, Sulfuric acid, properties 

(electrochem. redox reaction kinetics of Fe2+/Fe3+ and cyanof errates on 
s®lf-assQi55,bied monolayers from octadecyl 

mercaptan and from mercaptobenzothiazole on gold electrode in sulfuric 
acid solns . ) 

IT 7439-89-6, Iron, properties 13408-62-3, Ferricyanide 13408-63-4, 
Ferrocyanide 

(electrochem. redox reaction kinetics on self- 
assesi'"oi®d jssono layers from octadecyl mercaptan and 

from mercaptobenzothiazole on gold electrode in sulfuric acid solns.) 
IT 2885-00-9, Octadecyl mercaptan 7440-57-5, Gold, uses 
(Ml£-&ss®JBbl®d SEiQsnolayers from octadecyl 

mercaptan and from mercaptobenzothiazole on gold electrode 

surfaces: probe for redox kinetics) 
IT 149-30-4, 2-Mercaptobenzothiazole 

(self-asseuiblsd laonolayers on gold 

electrode surfaces : probe for redox kinetics) 
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TI "Rotoball": a strategy for preparing defect-minimized fullerene monolayers 
AU Caldwell, W. Brett; Mirkin, Chad A. 

CS Chemistry Department, Northwestern University, Evanston, IL, 60208-3113, 
USA 

SO Springer Series in Materials Science (1998), 33 (Supercarbon) , 
177-186 

CODEN: SSMSE2; ISSN: 0933-033X 

PB Springer-Verlag 
DT Journal 
LA English 

CC 66-4 (Surface Chemistry and Colloids) 

AB Rotoball, a svjrface-conf inable piperazine adduct of C60, was prepared and 

studied as a Langmuir-Blodgett film on gold sxibsfcrate . A combination of 2D 
NMR techniques was used to determine that the piperazine group is fused to the 
fullerene and locked into a boat structure with an ale. group at one of the 
axial positions. This novel compound was designed to have amphiphilic 
character and maximize f ullerene-f ullerene interactions when incorporated in a 
monolayer structure. 
ST fullerene piperazine ring fusjecl rotoball prepn 

monolayer; Langmuir Blodgett monolayer piperazine fullerene rotoball; 
amphiphilicity piperazine fullerene rotoball self 
assembled monolayer 
IT Fullerenes 

(hydroxymethylpiperazine-containing; preparation of defect-minimized 
amphiphilic 

fullerene seif-assensfoled siOi-soiayer by 
fusing of hydroxymethylpiperazine group) 
IT Amphiphiles 

Langmuir-Blodgett films 
Molecular structure 

Se.l .v---a3,::«:.™b.ls5d -siovio .layers 
(preparation of defect-minimized amphiphilic fullerene self- 
c-sss-siiibi^sd siosioiciyer by fusing of 
hydroxymethylpiperazine group) 
IT 183205-52-9P 

(preparation of defect-minimized amphiphilic fullerene self- 
asseusbled monolayer by fusing of 
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hydroxymethylpiperazine group) 
IT 28795-50-8, 2- (Hydroxymethyl ) piperazine 99685-96-8, C60 Fullerene 
(preparation of defect-minimized amphiphilic fullerene seif- 

hydroxymethylpiperazine group) 
IT 7440-57-5, Gold, uses 

(siibstrate; preparation of defect-minimized amphiphilic fullerene 

self-asseisbled monolayer by fusing 

of hydroxymethylpiperazine group) 
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TI Surface acoustic wave chemical sensor arrays: new chemically 

sensitive interfaces combined with novel cluster analysis to detect 

volatile organic compounds and mixtures 
AU Ricco, Antonio J.; Crooks, Richard M.; Osbourn, Gordon C. 
CS Microsensor RD and Vision Science, Sandia National Laboratories, 

Albuquerque, NM, 87185-1425, USA 
SO Accounts of Chemical Research (1998), 31(5), 289-296 

CODEN: ACHRE4; ISSN: 0001-4842 
PB American Chemical Society 
DT Journal; General Review 
LA English 

CC 80-0 (Organic Analytical Chemistry) 
Section cross-reference ( s ) : 66, 76 

AB A review with 27 refs. The authors focus in this Account on chemical sensor 

arrays as a means to obviate the difficult, costly process of developing a new 
material with high chemical specificity for each analyte: one array can 
provide distinct responses for tens of chems . and mixts. The authors 
emphasize that many of the subsections of this Account are, to varying degree, 
"platform independent", so that arrays of optical fibers, electrochem. 
sensors, chemiresistors, metal oxides, or fcherssal devices can be conceptually 
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substituted for the SAW platforms that the authors discuss in detail. The 
moderate selectivity requirements for arrays allow consideration of a much 
wider range of materials-everything from common organic polymers to porous 
ceramics-than for molecularly specific sensors. Furthermore, arrays retain 
some of the "passive sampling" features of discrete sensors that j^-TAS must 
relinquish due to its reliance upon addition of reagents, pumping, mixing, and 
the like. 

ST SAW sensor array org volatile review; interface SAW sensor org volatile 
review; cluster analysis SAW org volatile review 

IT Surface acoustic wave sensors 

(arrays; surface acoustic wave chemical sensor arrays: new chemical 
sensitive interfaces combined with novel cluster anal, to detect 
volatile organic compds . and mixts.) 

IT Hydrocarbons, analysis 

(chloro, volatile; surface acoustic wave chemical sensor arrays: 

new chemical sensitive interfaces combined with novel cluster anal, to 

detect volatile organic compds. and mixts.) 

IT oo^ \ -^^ 4 V .^js monolayers 

(for surface acoustic wave chemical sensor arrays combined with 
novel cluster anal, to detect volatile organic compds. and mixts.) 

IT Films 

(plasma processed; for surface acoustic wave chemical sensor 
arrays combined with novel cluster anal, to detect volatile organic 
compds. and mixts.) 

IT Cluster analysis 

(surface acoustic wave chemical sensor arrays: new chemical 
sensitive interfaces combined with novel cluster anal, to detect 
volatile organic compds. and mixts.) 

IT Volatile organic compounds 

(surface acoustic wave chemical sensor arrays: new chemical 
sensitive interfaces combined with novel cluster anal, to detect 
volatile organic compds. and mixts.) 

IT Alcohols, analysis 

Aroiftatic hydrocarbons, analysis 
HydrocrirJDonr , dnrilyoio 
Ketones, analysis 

(volatile; svirface acoustic wave chemical sensor arrays: new 

chemical sensitive interfaces combined with novel cluster anal, to detect 

volatile organic compds. and mixts.) 
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TI Scanning probe lithography. 2. Selective chemical vapor 

deposition of copper into scanning tunneling microscope-defined patterns 

AU Schoer, J. K.; Ross, C. B.; Crooks, R. M. ; Corbitt, T. S . ; Hampden-Smith, 
M. J. 
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DT Report 
LA English 

CC 74-13 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
Section cross-reference ( s ) : 66 

AB A scanning tunneling microscope (STM) has been used to define features having 
critical dimensions 0.05-5.0 (xm within a self- assembled monolayer resist of 
octadecylmercaptan confined to a Au(lll) surface. Low-temperature chemical 
vapor deposition methods were used to metalize the STM-patterned surface with 
Cu. At .Kubst-rafce temps, near 120°C, the precursor 

hexaf luoroacetylacetonatocopper ( I ) (1, 5-CYClooctadier.©) disproportionates to 
deposit Cu on the STM-etched portion of the ,subst..rate, but not on the unetched 
methyl-terminated monolayer resist s;v;rf aci-; . At substrate temps, significantly 
above 120°C the degree of selectivity is reduced, probably as a result of 
thsrssal desorption of the organomercaptan monolayer. 
ST copper CVD STM iithog pattern; octadecylmercaptan resist copper 

CVD STM lit-hog; mercaptan monolayer resist copper CVD 
IT Etching 

Vapor deposition processes 
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(selective CVD of copper into STM-defined patterns in 
octadecylmercaptan monolayers on gold) 
IT o ---ii 

^mlcron, selective CVD of copper into STM-defined patterns in 
octadecylmercaptan monolayers on gold) 
IT Adsorbed substances 
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TI Scanning Probe Lithography. 2. Selective Chemical Vapor 

Deposition of Copper into Scanning Tunneling Microscope-Defined Patterns 
AU Schoer, Jonathan K.; Ross, Claudia B.; Crooks, Richard M. ; Corbitt, Thomas 

S.; Hampden-Smith, Mark J. 
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DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
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AB A scanning tunneling microscope (STM) has been used to define features having 
critical dimensions ranging from 0.05 to 5.0 within a self-assembled 
monolayer resist of octadecyl mercaptan, HS (CH2) 17CH3, confined to a Au(lll) 
surface. Low temperature chemical vapor deposition (CVD) methods were used to 
metalize the STM-patterned surface with Cu. At substrate temps, near 120 °, 
the Cu CVD precursor, 

hexaf luoroacetylacetonatocopper ( I) - (1, 5-cycloactadiene) , disproportionates to 
deposit Cu on the STM-etched portion of the substrat-j-s, but not on the unetched 
methyl-terminated monolayer resist suxrface. At substrate temperature 
significantly above 120 ° the degree of selectivity is reduced, probably as a 
result of thsrraal desorption of the organomercaptan monolayer. 
ST octadecyl mercaptan resist copper vapor deposition; electron microscope 

lithog octadecyl mercaptan metalization 
IT Vapor deposition processes 

(of copper from complex precursor, on gold, in scanning tunneling 
microscope lithog.) 
IT Microscopes 

(electron tunneling, scanning, lithog. by, of self- 
asseiTiblsd monolayer resist of octadecyl mercaptan on 
gold, vapor deposition of copper in) 
IT Resists 

(electron-beam, self-assessbled monolayer 

of octadecyl mercaptan on gold as, STM patterning and vapor deposition 

of copper on) 
IT 86233-74-1 

(chemical vapor deposition of copper by from precursor of, in 
using STM patterning of gold surface) 
IT 7440-50-8, Copper, uses 

(chemical vapor deposition of, on gold surface, patterned by STM 
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lithcg , ) 
IT 7440-57-5, Gold, uses 

(resists from self-asssmbled ssonolayer of 

alkanethiol on gold, STM imaging and vapor deposition of copper on) 
IT 2885-00-9, Octadecyl mercaptan 

(resists from seif-asseinbled monolayer 

of, on gold, STM imaging and vapor deposition of copper on) 
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